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INTRODUCTION

This publication represents the NASA research and technology program for FY 1984. It is a compilation of
the “Summary” portions of each of the RTOPs (Research and Technology Objectives and Plans) used for
management review and control of research currently in progress throughout NASA. The RTOP Summary is
designed to facilitate communication and coordination among concerned technical personnel in government,
in industry, and in universities. We believe also that this publication can help to expedite the technology
transfer process.

The RTOP Summary is arranged in five sections. The first section contains citations and abstracts of the
RTOPs. Following this section are four indexes: Subject, Technical Monitor, Responsible NASA Organization,
and RTOP Number.

The Subject Index is an alphabetical listing of the main subject headings by which the RTOPs have been
identified.

The Technical Monitor Index is an alphabetical listing of the names of individuals responsible for the
RTOP.

The Responsible NASA Organization Index is an alphabetical listing of the NASA organizations which
developed the RTOPs contained in the Journal.

The RTOP Number Index provides a cross-index from the RTOP number assigned by the NASA
responsible organization to the corresponding accession number assigned sequentially to the RTOPs in
RTOP Summary.

As indicated above, responsible technical monitors are listed on the RTOP summaries. Although personal
exchanges of a professional nature are encouraged, your consideration is requested in avoiding excessive
contact which might be disruptive to ongoing research and development.

Any comments or suggestions you may have to help us evaluate or improve the effectiveness of the
RTOP Summary would be appreciated. These should be forwarded to:

National Aeronautics and Space Administration
Office of Aeronautics and Space Technology
Washington, D.C. 20546
Attn: Edmund L. Sanchez, Acting Director
Resources and Management Systems Division (RM)

tim I NarLewe

John Martin
Associate Administrator for
Aeronautics and Space Technology
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TYPICAL CITATION AND TECHNICAL SUMMARY

RTOP ACCESSION NUMBER-—> W84-70207 506-55-79-————CURRENT RTOP NUMBER
Marshall Space Flight Center, Huntsville, Ala.
RESPONSIBLE NASA — MULTI-100 KW LOW COST EARTH ORBITAL SYSTEMS /TELEPHONE NUMBER

ORGANIZATION J. R. Graves 205-453-2514 =
TITLE (506-55-62; 506-64-19)— ———RELATED RTOPS

The objectives of this RTOP are to develop and evaluate high
voltage, multi-100 kW power system control and distribution TECHNICAL SUMMARY
TECHNICAL MONITOR requirements and technologies which show potential for reducing
space energy costs through improved efficiency, life, and/or
reliability. These objectives will be accomplished via a combination
of in-house and contracted efforts and will consist of developing
control and distribution hardware and technqiues and constructing
a system breadboard for verification and evaluation of new
technologies and power management techniques. These tasks will
be coordinated with the space platform studies conducted under
RTOP 506-64-19.

vi
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Aeronautics Research and Technology
Base

Fluid and Thermal Physics Research and

Technology
W84-70001 505-31-01
Ames Research Center, Moffett Field, Calif.

COMPUTATIONAL METHODS AND APPLICATIONS IN FLUID
DYNAMICS

V. L. Peterson 415-965-5265

(505-31-21; 506-51-11; 505-37-01)

The objective is to develop the capability for predicting
complete aerodynamic characteristics of given aircraft and missile
shapes and for designing new configurations aerodynamicully
optimized for specific missions to a degree that preliminary
concepts can be developed, evaluated, and screened with less
time, cost, and wind tunnel testing. New numerical methods,
languages, and compilers will be constructed to realize the most
effective use of available computer resources. Computer programs
will be developed to simulate turbulence and to solve fluid dynamics
problems for the complete spectrum of flight speeds from low
subsonic, transonic, to hypersonic speeds, and for steady and
unsteady, inviscid and viscous flow over two- and three-dimensional
complex configurations. Fundamental experiments will be per-
formed to verify these codes and to provide the necessary
turbulence models. The Reynolds number domain will extend from
conventional wind tunnel conditions to full scale flight conditions
for present and future flight vehicles. Transfer of advanced
computational aerodynamics technology to the aerospace com-
munity will be implemented by developing and disseminating
computer codes appliable to practical aerodynamics problems.

W84-70002
Lewis Research Center, Cleveland, Ohio.
COMPUTATIONAL FLUID MECHANICS FOR TUR-
BOMACHINERY
J. J. Adamczyk 216-433-5518

The objective of the computational fluid mechanics program
for turbomachinery is to develop understanding and modeling ability
for fundamental internal flow performance, and to develop
computational analyses to simulate and predict the steady and
unsteady flow conditions in advanced fans and compressors,
cooled turbines, and advanced propellers. The computational
methods are developed into practical codes for use on NASA
and industrial computers. The broad objective of the computational
fluid dynamic program in inlets, nozzles and mixers is to develop
advanced, reliable, and user oriented computer design techniques

505-31-02
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and encourage their transfer into the general user community.
This program is four-fold in nature, namely (1) develop effective
methods of computing three dimensional viscous flows, (2) ensure
reasonable agreement betweern said analyses and selective sets
of benchmark verification data for reliable application, (3) develop
'user' orientation into these computer analyses for easier applica-
tion and, (4) explore and develop improved numerical methodology
as applied to advanced vector computers for more cost effective
operation.
W84-70003 505-31-03
Langley Research Center, Hampton, Va.

COMPUTATIONAL AND ANALYTICAL FLUID DYNAMICS

P. J. Bobbitt 804-865-2961

(505-31-13; 505-31-23; 505-31-53)

The purpose of this research is to provide the fundamental
computational methods required for calculating complete aerody-
namic characteristics of complex aircraft shapes and for optimizing
aircraft shapes for a given mission. The primary emphasis will be
basic research in numerical and analytical methods coupled with
large-scale computers. Research includes viscous and inviscid
flow methods for all speed ranges. The main interest is in large,
nonlinear problems; studies include acceleration of iterative
methods for large systems of finite-difference equations, processor
computers such as CYBER 203 and CRAY.

W84-70004
Ames Research Center, Moffett Field, Calif.
VISCOUS FLOWS
C. Thomas Snyder 415-965-5066

The objective is to acquire a sufficient understanding of
viscous flows to permit the use of rational analysis methods in
the design process. To support the above, detailed experimental
data and economical computational schemes for turbulence
modeling, data interpretation, and the development of design tools
are required. Emphasis is placed on obtaining experimental data
in terms of both man flow quantities and turbulence parameters
using pressure instrumentation, hot wires, and optical devices in
the 6- by 6-foot, 7- bv 10-foot wind tunnels and various small
scale research facilities. Such data will be used to guide the
development of mathematical models for turbulent structures.
These mathemtical models will subsequently be used to develop
fast, efficient methods for the prediction of both attached and
separated turbulent flows.

505-31-11

W84-70005 505-31-13
Langley Research Center, Hampton, Va,
VISCOUS DRAG REDUCTION AND CONTROL
R. V. Harris, Jr. 804-865-2658

The objective is to significantly improve our ability to predict
and control the behavior of turbulent shear flows including boundary
layers, free shear layers and recirculating/vortex flows. Theoretical
and experimental research to (1) reduce turbulent skin friction
drag, (2) control stream disturbances in supersonic and hypersonic
tunnels, (3) determine sensitivities of boundary layer transition
process to stream disturbance, and (4) improve understanding of
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physics/structure of turbulent shear flows and turbulence modeling
for computational fluid dynamics. Drag reduction research investi-
gates nonplanar geometries such as riblets, large eddy breakup
devices, convex curvature, long wavelength surfaces, Emmons spot
alteration, large eddy substitutions, slot injection, fuselage relami-
narization, and ion wind concepts, primarily for eventual CTOL
transport application. Free stream disturbance research develops
stagnation chamber treatments and laminar flow and rapid
expansion nozzles to improve validity of wind tunnel measurements,
especially for data where transition and flow separation are present.
Detailed boundary layer transition studies with controlled input
disturbances determine sensitivity of transition process to oper-
ational factors such as engine noise and surface irregularities.
Detailed experiments using hot wires, LV and resonant Doppler
systems provide data for development and validation of turbu-
lence closure models in three-dimensional boundary layers,
three-dimensional free mixing, corner/recirculating/vortex flows and
shock-turbulence interaction/ameplification. A unique technique for
real-time and 3-space turbulence measurements is developed (i.e.,
holographic velocimeter). Diagnostic turbulence research provides
data for invention and optimization of vortex and separation control
techniques for form drag reduction and quantification of the effects
of compressibility upon shear flow turbulence.
W84-70006 505-31-15
Jet Propulsion Laboratory, Pasadena, Calif.
BOUNDARY-LAYER STABILITY AND TRANSITION RESEARCH
L. M. Mack 213-354-2138

Knowledge of where laminar-turbulent transition will occur is
important for accurate drag calculations, and a significant reduction
in total drag is possible if transition can be delayed by passive or
active means. At present it is not possible to make a rational
prediction of if and where transition will occur because the
relationship between transition and the disturbances that cause it
is not known. It is the purpose of the work described in this
RTORP to investigate experimentally and theoretically the production
of instability waves by external disturbance sources (receptivity
problem) and the propagation of the resultant wave packets and
wave trains in two and three dimensional boundary layers, and to
develop a rational method for the prediction of transition. In the
experimental work, emphasis is placed upon the receptivity
problem. An ongoing investigation demonstrated that weak
freestream turbulence induces discrete wave packets within a zero
pressure gradient boundary layer. The streamwise increase in the
number of wave packets and the energy growth of each is examined
by means of a sensor array and conditional sampling techniques.
This work will contribute to improved transition prediction methods.
Also, studies on wave propagation behind controlled sources will
be continued as necessary for the interpretation of wave-packet
results. The theoretical program is closely coordinated with the
experiments. The harmonic and pulsed point-source initial-value
problems are solved both by direct numerical integration and by
the method of steepest descent as genaralized by Gaster for
growing boundary layers. The wave motion downstream of discrete
arrays of point sources and of finite-length line sources is obtained
from the superposition of point-source solutions. A model for the
receptivity problem will be developed on the basis of the experimen-
tal findings. The long-term objective is to combine the results of
the wave propagation and receptivity investigation in a method for
transition prediction.

W84-70007
Ames Research Center, Moffett Field, Calif.
EXPERIMENTAL/THEORETICAL AERODYNAMICS
T. J. Gregory 415-965-5881

The objective of this research is to expand the aerodynamic
technology base and provide a basic understanding of the
aerodynamic flow fields about complete aircraft configurations, as
well as individual components through the angle-of-attack range
and from subsonic through supersonic Mach numbers. This includes
ground based testing, flight experiments, and the application and
development of theoretical prediction methods. Elements of this
research are: (1) develop a computer structure for theory/

505-31-21

experiment integration; (2) develop an advanced panel code (PAN
AIR); (3) develop a transonic wing-body-tail code and three
dimensional transonic wing design codes; (4) develop a carefully
documented data base of transonic viscous flows over modern
wings; (5) develop prediction techniques for unsteady flows;
(6) conduct investigations of three dimensional bodies at high
angles-of-attack; (7) develop a subsonic aerodynamic analysis code
(VSAERO); (8) conduct experimental and analytical studies of
aircraft trailing wake vortex flows; and (9) conduct flight experiments
which are complementary to the analytical and wind tunnel research
programs.
W84-70008 505-31-23
Langley Research Center, Hampton, Va.

EXPERIMENTAL AND APPLIED AERODYNAMICS

P. J. Bobbitt 804-865-2961

(505-31-53)

The objective of this research is to provide the fundamental
data base needed for efficient design of advanced aircraft and for
development of aerodynamic prediction techniques. In-house,
contract and grant research will be used to advance the state-of-
the-art with regard to: (1) advanced airfoils and airfoil research
facilities; (2) understanding the structure of and attenuation
techniques for aircraft wake vortices; (3) transonic cruise and
maneuver aerodynamics for the design of wings and generalized
aircraft configurations; (4) boundary layer transition disturbances;
(5) understanding of laminar flow control technology; (6) non-intru-
sive laser velocity measurements in research model flow fields;
and (7) design procedures for maneuvering supersonic aircraft.

W84-70009
Lewis Research Center, Cleveland, Ohio.
FLUID MECHANICS OF TURBOMACHINERY/LEWIS
L. D. Nichols 216-433-6906

The objective is to develop understanding of fluid mechanics
of turbomachinery to improve performance and reduce design
costs. Increased emphasis is placed on experiments to understand
internal flows and analysis codes to improve turbomachinery design
systems. The information will be used to improve the efficiency,
operating range, distortion tolerance, durability and reliability and
to reduce weight, volume, and cost of the turbomachinery systems.
Understanding of the unsteady aerodynamic forces under various
flutter conditions will be obtained and codes developed and verified
to be able to avoid the occurrence of flutter and minimize the
effects of aerodynamic forcing terms. Understanding of the steady
and unsteady aerodynamic forces pertinent to noise generating
mechanisms of turboprops and turbomachinery components will
be developed based upon experimental results and models
validated to predict noise generation and provide a means for its
reduction. Understanding of the effects of exciting fluid mechanic
instabilities which occur in turbomachinery shear and boundary
layers will be developed to determine the extent which they may
be exploited to influence turbomachinery performance. The work
is conducted through in-house, contract and grant efforts.

505-31-32

W84-70010
Langley Research Center, Hampton, Va.
AEROACOUSTICS RESEARCH
H. G. Morgan 804-865-3577
(505-33-53; 505-35-13; 505-42-23; 532-06-13)
The objective of this aeroacoustics research RTOP is under-
standing and predicting the generation and propagation of noise
due to fluid flows associated with aircraft propulsion systems and
then reducing or controlling the noise with minimum weight,
performance, and economic penalties. Analytical, computational,
and experimental approaches are included in research that is
conducted in-house and by grant and contract. Improved under-
standing of the mechanisms by which fluid flows generate noise
is sought, and theories and validating data bases for accurate
prediction and noise reduction are developed. The experimental
portion of the program emphasizes laboratory studies under
controlled conditions, supplemented by flight tests where appropri-
ate. The problem areas upon which the program is focused are

505-31-33



subsonic and supersonic jet exhaust noise, duct acoustics and
liner technology, and atmospheric propagation.

w84-70011
Ames Research Center, Moffett Field, Calif.
COMPUTATIONAL FLAME RADIATION RESEARCH
R. L. Jaffe 415-965-6458

The objectives are to provide an in-depth, theoretical under-
standing of both combustion processes and spectroscopic tech-
niques for non-intrusive, laser-based flame diagnostic measurements.
The research will be coordinated with several experimental
programs at LaRC, LeRC, and ARC which are not part of this
RTOP. The approach will utilize first principles calculations of the
fundamental, spectroscopic, thermodynamic, and chemical kinetic
properties, if they are not well known, of molecules which have
important roles in combustion processes. These data will be
coupled with the results from numerical flame structure models to
produce synthetic spectra which can be compared to experimental
and theoretical spectra taken under identical conditions. Significant
differences between the experimental and theoretical spectra would
indicate deficiencies in the numerical model which would then be
improved until agreement is attained. Consequently, this research
will lead to the establishment of a validated combustion model
which is capable of reliably predicting flame properties. The
theoretical molecular property data will also be used to synthesize
cross sections for spectroscopic transitions which can be used
for diagnostic measurements of flame temperature and composi-
tion. This research will help identify new non-intrusive analytical
techniques for combustion experiments and add to the effective-
ness of existing diagnostic methods.

505-31-41

W84-70012

Lewis Research Center, Cleveland, Ohio.

BURNING FUNDAMENTALS AND HEAT TRANSFER
R. A. Rudey 216-433-6625

(505-40-22; 533-04-12; 535-05-12)

The objective of the Combustion and Heat Transfer Research
Program is to provide technology for advanced combustion
systems, turbine systems and aircraft fuel systems for future civil
and miilitary applications aimed at improving performance, durability,
and reliability while achieving fuel flexibility and reduced emissions.
This is to be accomplished by establishing a more complete and
basic understanding of fundamental combustion and heat transfer
phenomena typical of gas turbine engines and to support the
development of advanced computational techniques for ac-
curately characterizing the governing aerothermodynamic pro-
cesses. The effort is focused on (1) developing a fundamental
knowledge and understanding of the characteristics and effects
of potential alternative fuels, (2) achieving a basic understanding
and analytical representation of the fundamental aerodynamic and
chemical kinetic phenomena governing the combustion process,
(3) developing analytical models for predicting the internal
aerothermodynamic performance of combustors, turbines and fuel
systems, and (4) developing analytical models for predicting
thermodynamic and transport properties and chemical reaction
rates for hydrocarbon fuels. The program includes both fundamental
and applied research activities conducted in-house, under grants
to universities, and under contracts to industry. Overall coordination
with other government agencies, such as DOD, DOE, DOT, EPA,
and with industry is maintained in order to provide the proper
direction and scope to the program.

505-31-42

W84-70013
Ames Research Center, Moffett Field, Calif.
TEST METHODS AND INSTRUMENTATION
G. Lee 415-965-5861

The general objective of this research is to provide the
technology for increased aerodynamic experimental research
capability required to improve preduction of performance and flight
characteristics of conceptual or new aircraft designs and the
exploration of advanced aerodynamic concepts. This includes both
ground-based and flight test capability improvements. Flow quality,
measurement of model attitude and deformation, minimization or

505-31-51
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elimination of wind tunnel wall constraint effects, and means for
simulating higher Reynolds number flows will be investigated
analytically and experimentally to improve the quality of test resuits.
Advanced laser velocimeter and holographic interferometric
instrumentation systems will be developed to obtain fundamental
fluid mechanic measurements such as mean velocities, turbulence
intensities, densities, and Reynolds stress components. This
research work will include an air data inertially-based integrated
sensor, miniature multichannel pressure system, a high accuracy
fuel flow meter and an airborne laser Doppler velocimeter, to
improve flight test capabilities.

W84-70014 505-31-52
Lewis Research Center, Cleveland, Ohio.
PROPULSION INSTRUMENTATION
N. C. Wenger 216-433-6646

The objective of this RTOP is to develop sensors and measure-
ment systems that have application in studies of fundamental
phenomena, in component research and development, and in
full-scale engine experimentation and testing. Part of the effort is
focused on developing miniature minimally intrusive sensors for
measuring temperature, heat flux, and strain in a wide variety of
applications. The balance of the effort is directed at research on
nonintrusive measurement systems, usually employing lasers, for
the measurements of strain, gas flows, combustion gas species
and temperature, and smoke parameters. This effort is closely
coordinated with the development of bench mark experiments
where critical measurements are required to determine the validity
and accuracy of various types of fluid mechanic, combustion, and
structural models and computer codes that are currently under
development.

W84-70015

Langley Research Center, Hampton, Va.
EXPERIMENTAL TEST TECHNIQUES
P. J. Bobbitt 804-865-2961

(505-31-23)

The technical objective is to provide the technology for
increased ground based aerodynamic experimental reseach
capability and to develop the specific test technology required to
fully exploit the unique capabilities of the new pressurized cryogenic
wind tunnels in the performance of research and development
studies related to advanced aerodynamic test concepts at full
scale Reynolds numbers. This objective will be accomplished
utilizing in-house, contract, and grant research to: (1) extend
development of cryogenic technology and full-scale Reynolds
number test techniques; (2) continue development of technology
required for engineering of models for the high pressure cryogenic
environment; (3) provide instrumentation capable of operating over
a wide temperature range with emphasis on minimizing measure-
ment error and time required for data collection; (4) develop
advanced nonintrusive measurement technology; (5) advance the
state-of-the-art of experimental methods including transonic tunnel
wall interference effects and magnetic suspension and balance
systems; and (6) provide operational support in terms of liquid
nitrogen and staffing the National Transonic Facility.

505-31-53

W84-70016
Jet Propulsion Laboratory, Pasadena, Calif.
THREE-DIMENSIONAL VELOCITY FIELD MEASUREMENT
V. Sarohia 213-354-6758

The objective of the effort is to develop and validate a new
technique for the rapid and automatic mapping of the three-
dimensional velocity field in liquid and air flow. The technique is
based on the use of luminescent particles excited by accurately
aimed laser beams. The experiments will be performed in a water
channel and in a wnd tunnel on a simple, well-defined flow over
an airfoil or a cylinder to prove the concept and to determine the
accuracy of this novel technique. Both still and motion pictures of
the flow illuminated by laser beams located at preselected points
will be taken. The three-dimensional flow will be quantified and
the velocity field will be derived using the digital image analysis

505-31-55
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techniques developed in the Fiuid and Thermal Sciences Laborator-
ies at JPL.
W84-70017 505-31-83
Langley Research Center, Hampton, Va.
MATHEMATICS FOR ENGINEERING AND SCIENCE
Robert H. Tolson 804-865-2664

The objective of this RTOP is to provide new mathematical
methods and models and apply these to understanding aerospace
phenomena, improving computer simulation and supporting ad-
vanced developments. The research is carried out by a combination
of in-house efforts, university research grants, and the continuing
operation of the Institute for Computer Applications in Science
and Engineering (ICASE) located at the Langley Research Center.
The in-house and grant efforts include research dealing with
geometry modeling, grid generations, and numerical solutions of
differential and algebraic systems and visualization of computed
results. The broad research areas pursued in ICASE include:
numerical analysis with particular emphasis on the development
and analysis of basic numerical algorithms; computational research
in engineering and science in selected research areas of concern
to the Langley Research Center, including fluid dynamics, structural
analysis, acoustics, guidance and control, and other appropriate
areas; and computer systems and software, such as advanced
computers, microprocessors, and parallel systems.

Materials and Structures Research and
Technology

W84-70018 505-33-10
National Aeronautics and Space Administration, Washington, D.C.
RESEARCH IN ADVANCED MATERIAL CONCEPTS FOR AER-
ONAUTICS

Michael A. Greenfield 202-755-3277

The objective is to conduct fundamental research on advanced
material concepts for aeronautics. The interdisciplinary program in
polymeric composites includes research into the properties of the
constituent fibers and matrix properties, advanced structural
analysis methods, fatigue response of laminates, environmental
response modeling and processing science for light weight
airframe structures. The interdisciplinary project in ceramic materials
addresses critical research in material performance and design
methodology as related to brittle materials. Emphasis is to be
placed on understanding the processing and properties of these
materials. Activities include fundamental characterization of silicon
nitride and silicon carbide materials, environmental response
processing science and impact behavior of high temperature
ceramic bodies for gas turbine engine application. Advisory services
to guide R and D in advanced aerospace materials are provided
by the National Materials Advisory Board, a unit of the National
Academies of Science and Engineering.
W84-70019 505-33-12
Lewis Research Center, Cleveland, Ohio.

HIGH TEMPERATURE MATERIALS
C. E. Lowell 216-433-6922
(505-33-32; 506-53-12; 533-04-12)

The major objective of this RTOP is to advance the level of
materials and processing technologies for high-temperature metallic
and ceramic materiais in order to contribute to improving the
performance, life, reliability, structural efficiency, and/or to reducing
the cost of future turbine engines. The prime emphasis of the
work is directed toward developing greater understanding of the
interrelationships between material composition/microstructure,
fabrication processes, and mechanical/physical properties. Such
understanding will serve to guide the creation of advanced materials
concepts and options for future higher performance/higher
durability/lower cost aircraft propulsion system components.
Research includes basic studies aimed at understanding the
influence on microstructure/properties of reductions in and
substitute elements for critical metals in superalloys (Co, Ta, Nb,

Cr) as well as identification of potential iron-base alloy or aluminide
replacements for superalloys. This is supplemented by basic
research on ceramics/ceramic composites. Further basic studies
focus on the interactions between phase composition/distribution
and advanced fabrication process variables for cast/wrought/
powder metals and ceramics and include rapid solidification
technology (melting spinning). Also, fundamental studies of
potential service environment attack (oxidation/hot corrosion/etc.)
are conducted in controlled and simulated engine environments
to guide and support basic and applied research on the identifica-
tion and validation of advanced metallic and thermal barrier coating
concepts. Tribology research aims at understanding material/
lubrication/wear interaction fundamentals.
W84-70020 505-33-13
Langley Research Center, Hampton, Va.

ADVANCED STRUCTURAL ALLOYS

R. C. Goetz 804-865-2042

(505-33-23; 505-43-43)

The objectives of this research are focused on understanding
the metallurgical structure/mechanical property relationships
characteristic of advanced structural alloys. This understanding is
expected to provide a basis for new or improved concepts to
achieve more efficient structural alloys for future aircraft applica-
tions. Current research includes fundamental studies of the
structure/property relationships in advanced PM aluminum alloys
as they relate either to alloy chemistry thermomechanical tredt-
ments, or aging behavior; and the development of new/improved
processing methods to provide a basis to achieve more efficient
structural shapes. Research in advanced PM aluminum alloys will
include optimizing powder processing techniques, alloy chemistry,
and thermomechanical treatments based on a fundamental
understanding of the metallurgical features desirable for high
performance applications. Research in processing technology will
emphasize SPF of advanced aluminum alloys to achieve unique
and highly efficient structural shapes, SPF effects on microstructure
and mechanical properties will be characterized. Adaptability of
the SPF process to advanced PM aluminum alloys wilt be explored.
W84-70021 505-33-21
Ames Research Center, Moffett Field, Calif.

FATIGUE DAMAGE AND ENVIRONMENTAL EFFECTS IN ME-
TALS AND COMPOSITES
H. G. Nelson 415-965-6137

A combined experimental and analytical program will continue
in an effort to characterize and better understand the fatigue and
fracture behavior of both metallic and composite (graphite/epoxy)
materials used or anticipated to be used in airframe structures.
Additionally, the knowledge will be applied where practicable to
help solve existing engineering problems and to improve life
prediction procedures of real aerospace structures. For metallic
materials, crack initiation and subcritical crack growth stages of
fracture are being characterized using a fracture mechanics
approach. Our primary objective is to understand the influences
of the chemical environment on fracture behavior in order that we
may predict the stress corrosion and corrosion fatigue behavior of
aerospace structural materials including advanced P/M aluminum
alloys. Considerable emphasis is placed upon understanding the
kinetic aspects of embrittiement and in particular the importance
of surfaces and surface reactions. For composite materials, a
modified time-temperature superposition approach is used to
establish correspondence between stress, moisture, temperature,
and time as these variables influence the durability of complex
graphite/epoxy laminates. It is our aim to develop the methodology
required to obtain accurate constitutive relationships such that
improved accelerated test procedures and life prediction techniques
can be applied to real aerospace composite structures. The scope
has been changed to reduce emphasis on composites.

W84-70022

Lewis Research Center, Cleveland, Ohio.

LIFE PREDICTION FOR ENGINE MATERIALS
Marvin H. Hirschberg 216-433-4000

505-33-22



The objective is to advance quantitative life prediction capabili-
ties applicable to high temperature aerospace propulsion system
components, thereby enabling considerable improvement in
durability as well as operating and maintenance efficiency to be
realized. A combined experimental, analytical, and theoretical
approach is applied to the development of creep-fatigue viscoplastic
flow and life prediction models for advanced high temperature
materials systems. The models incorporate thermal, mechanical
and environmental damage contributions. The application of
fracture mechanics is extended to ceramic materials and small
crack behavior addressing advanced material concerns and crack
growth rates immediately following initiation. Observed mechanisms
of damage cumulation leading to crack initiation and propagation
under complex high temperature mechanical and thermomechanical
loading provide a physical basis for development of quantitative
concepts to be used in life prediction models. These life prediction
models are to be verified through benchmark tests and ultimately
incorporated into analytical codes that are applicable to complex
structures.

W84-70023

Langley Research Center, Hampton, Va.

LIFE PREDICTION FOR STRUCTURAL MATERIALS
R. C. Goetz 804-865-2042

(505-33-13; 505-33-33; 506-53-23)

The objectives of this research are to understand the fatigue
and fracture behavior of experimental and engineering materials
and to develop reliable life prediction techniques that are applicable
to the use of these materials in aircraft structures. Formulation of
a theoretical framework for life prediction and experimental
validation of the theoretical concepts involved form a major part
of this research focus. Characterization of the integrity of structural
materials by nondestructive techniques is also included. The
nondestructive materials research involves both theoretical
modeling and experimental verification of advanced ultrasonic/
acoustic phenomena as related to understanding fundamental
material properties and behavior under complex loads. Research
in fatigue and fracture includes structural alloys as well as
thick-section, polymeric composites. In depth analyses of the
fracture and crack-growth processes will be conducted and
comparisons made to validate and extend the reliability of current
life prediction models. Nondestructive materials research will focus
on providing a scientific basis for quantitative ultrasonic analysis
of the integrity ‘and properties of composites and metals. Precision
measurement techniques to determine the physical mechanism of
materials behavior such as the mechanics of impact damage in
composites will constitute a significant part of the nondestructive
materials research.

505-33-23

W84-70024

Ames Research Center, Moffett Field, Calif.
POLYMERS FOR LAMINATED AND FILAMENT-WOUND COM-
POSITES

J. A. Parker 415-965-5225

(505-45-11; 534-03-13)

The objective is to synthesize, characterize and evaluate new
and improved matrix resins for application in composite aircraft
structures and/or filament-wound systems. A further objective is
to develop molecular design criteria for new resins for such
applications. Resins will be sought having high strength, impact
resistance, thermal stability, fire resistance, easy processing and
curability, and imparting desired mechanical properties and cost
effectiveness to fiber-reinforced composite structures. The basic
chemistry of candidate new resins will be studied with respect to
the kinetics and mechanisms for polymerization, chain extension,
and/or crosslinking (curing), and thermal, oxidative and hydrolytic
degradation. The search for improvements over state-of-the-art
resins’ will invoive appropriate structure-property correlations and
the preparation of prepolymers (oligomers) through chain exten-
sion and curing of such compounds as bismaleimides, stilbazoles,
vinyl-terminated styryl pyridine oligomers, and perhaps also
perfluoroalkylaryl monomers.

505-33-31
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W84-70025 505-33-32
Lewis Research Center, Cleveland, Ohio.
HIGH TEMPERATURE ENGINE COMPOSITES
H. B. Probst 216-433-4000

The overall objective of this research is to identify and evolve
composite materials and processing technology with potential for
aero propulsion components having lower weight, higher use
temperature, higher strength, reduced cost and greater reliability.
A wide range of matrix materials is under investigation including
polymers, metals, and ceramics. In the area of polymer matrix
composites, emphasis is placed on synthesis of high temperature
matrix resins for use at 370 C, improved toughness PMR polyimides,
high temperature adhesives, and on fundamental studies of polymer
cure/degradation mechanisms. In metal matrix composites,
emphasis is placed on improving key properties of high temperature
composite systems as well as on understanding how these
materials fail and degrade so as to overcome their deficiencies.
In ceramic matrix composites, studies are devoted to polymeric
precusors which will give high temperature ceramic matrices.
Micromechanics of composite systems are under study to even-
tually develop a modeling capability to predict strength and
toughness.

W84-70026

Langley Research Center, Hampton, Va.
COMPOSITES FOR AIRFRAME STRUCTURES
R. C. Goetz 804-865-2042

(505-33-23; 506-53-23; 534-06-23)

The objective is to achieve the full weight reduction potential
of highly loaded composite structures. The approach is to improve
matrix properties, damage tolerant concepts, analytical predictive
methods, and understanding of aging effects. Structural resins and
adhesives with improved toughness, moisture resistance, proces-
sability, and thermal performance will be synthesized. Fundamental
factors which control toughness and damage tolerance in resins
and composites will be determined. Impact damage and residual
strength will be measured and modeled mathematically. The
effectiveness of bolted composite joints and woven buffer strips
will be studied. Using advanced structural concepts and design
methods, flat, curved, and stiffened structures will be made and
tested in compression, tension, combined loads, and after
damage. Analytical methods will be developed to predict properties.
Long-term durability under expected service environments will be
studied using ground-based and flight service exposure. Predictive
analytical methods for environmental effects will be developed
with emphasis on verification of accelerated test methods. Analyses
for describing the nonlinear behavior of structures including
postbuckling and ultimate strength will be developed. Processing
methods for new resin systems will be established with emphasis
on economics and consistent quality. Resin rheology and cure
mechanics studies will be used as the basis for developing cure
processes.

505-33-33

W84-70027
Ames Research Center, Moffett Field, Calif.
FLIGHT LOAD ANALYSIS
A. L. Carter 805-258-3255

This RTOP has five primary purposes: (1) to study flight airload
and deflection measurement techniques on flexible, flight test
vehicles; (2) correlate flight measured and predicted buffet for the
TACT aircraft; (3) develop and verify flight loads analysis methods
for flight testing applications, using flight test data; (4) develop
flight flutter test techniques under R&D contracts and verify using
flight test data; and (5) advance analytical techniques/operational
capability for dynamic finite element solutions in areas of free and
damped vibrations, aeroservoelastics and flutter.

505-33-41

W84-70028
Lewis Research Center, Cleveland, Ohio.
ENGINE DYNAMICS AND AEROELASTICITY
L. Berke 216-433-4000

The primary objective of this program is to develop and
experimentally validate improved analytical methods to predict the

505-33-42



OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

dynamic and aeroelastic response of aircraft turbine engine
structures and of advanced turboprops. A secondary objective is
to evaluate the effectiveness of vibration-reduction methods for
bladed disks, such as mistuning and the use of damping materi-
als and mechanisms. The approach to dynamic analysis will be to
develop vibration analyses for engine structural systems and
structural components that vary in complexity, cost-of-use and
accuracy from the simplest analysis that captures the relevant
physics to analyses capable of quantitative prediction. The
mathematical models will take into account the interactions
between components, including those at frictional interfaces. A
comprehensive study of the internal degrees of freedom of these
components will be made. Steady state and transient situations,
such as blade loss, will be addressed. More thorough methods of
predicting aeroelastic response of bladed disks, including advanced
turboprops, will be developed that take advantage of the latest
available computer capabilities and which include the effects of
complex blade shape, cascade interactions, mechanical coupling
between blades, mistuning, transonic and 3-D aerodynamics,
loading and geometric nonlinearity. Experimental study of engine
dynamic phenomena and experimental verification of the develop-
ment mathematical models is a critical aspect of this program.

W84-70029 505-33-43
Langley Research Center, Hampton, Va.
LOADS AND AEROELASTICITY
R. C. Goetz 804-865-2042

The objective is to develop and validate improved methods
for analytically determining loads, structural response, and structural
stability of aerospace systems considering the dynamic and
aeroelastic characteristics of the systems and structural interactions
with flight control sub-systems, and to use these methods in the
development and evaluation of techniques for eliminating or
minimizing flutter, buffet, and other undesirable response phenom-
ena, and for the enhancement of performance, ride quality, and
service life. Research will be conducted to provide more accurate
unsteady aerodynamic theories, particularly in the transonic range.
The capability for design of multi-functional active control systems
will be expanded. Advanced aeroelastic analysis methods will be
evaluated and validated by both wind tunnel tests and flight tests
using the DAST concept (Drones for Aerodynamic and Structural
Testing). Emphasis will be on measurements of transonic aerodynam-
ic loads, and flight validation of active control systems for load
alleviation and flutter suppression. A decoupler-pylon concept for
wing store flutter suppression will be evaluated in flight tests on a
fighter airplane. Basic wind tunnel flutter studies will be used to
gain a better understanding of the flutter characteristics of
advanced aerodynamic configurations. The obsolete dynamic Data
Acquisition System of the LaRC Transonic Dynamics Tunnel will
be replaced with modern hardware and appropriate software to
allow efficient operation of the tunnel.
W84-70030 505-33-52
Lewis Research Center, Cleveland, Ohio.
ENGINE STRUCTURES AND DYNAMICS
D. J. Gaunter 216-433-4000

The objective of this program is to develop and verify advanced
analysis and synthesis methods and advanced generic structural
concepts for turbine engine components. Emphasis will be on
high temperature applications. Material behavior constitutive
relations will be developed emphasizing anisotropy of DS, single
crystal and composite materials. Generic structural concepts will
be conceived to exploit the capabilities of advanced material
systems. The approach emphasizes development of new aniso-
tropic nonlinear finite element thermostructural analysis methods.
Another objective of this work is to advance the state-of-the-art in
mechanical components such as shaft seals, gas path seals, shafts
and rotors, and dampers. Goals are to achieve improved compo-
nent performance, life, reliability and efficiency in the severe
temperature, speed and pressure environments of turbine engines
and transmission systems. Innovative mechanisms and tech-
niques for determining and controlling the dynamic behavior of
rotating assemblies (shafts and rotors, dampers, seals and

aerodynamic components) will be analyzed, created or formulated
and corroborated experimentally to enhance the performance of
high speed rotating machinery.
W84-70031 505-33-53
Langley Research Center, Hampton, Va.
ADVANCED AIRCRAFT STRUCTURES AND DYNAMICS RE-
SEARCH
R. C. Goetz 804-865-2042

Structural analysis and sizing methods will be developed for
aerospace structures. Particular attention will be paid to nonlinear
behavior such as postbuckling phenomena and ultimate strength
of composite structures. An inter-disciplinary research team
(PICASSO) will continue development of integrated analysis and
synthesis methods and associated computer software. In-house
test procedures will be developed and tests conducted to measure
the response of composite structural components under crash
conditions. Test articles requiring special tooling will be fabricated
under contract. Preparations for full-scale crash test of a B-720
aircraft will continue in cooperation with Ames (Dryden) and FAA.
Structural concepts and thermal management techniques will be
developed and evaluated for application to airframes and engines
of aircraft which cruise in supersonic to hypersonic regime. Practical
concepts for alternate Mach numbers and oxygen enrichment in
the 8’ high temperature structures tunnel will be developed and
verified. Improved methods of analysis for noise in aircraft cabins
and techniques for minimizing noise transmission to enhance ride
quality will be developed. Research encompasses in-house
laboratory studies and out-of-house analysis and experiments on
aircraft and model cylinders.

Controls and Guidance Research and
Technology

W84-70032 505-34-01
Ames Research Center, Moffett Field, Calif.

FLIGHT CONTROL CONCEPTS AND RELIABILITY ENHANCE-
MENT

J. A. Franklin 415-965-5009

(505-34-11; 505-34-03; 505-42-11)

Research in advanced control technology will be pursued to
develop the technology base for design of reliable, flight crucial
control systems for aircraft and aerospace craft that provide
improved operational capabilities over these vehicles’ flight
envelopes. Analytical studies will be conducted to investigate
concepts and methodoloy. Ground-based simulation and flight
experiments will be carried out to substantiate the methodolagy.
Nonlinear inverse system concepts and optimal control methods
will be employed for vehicles that exhibit significant aerodynamic
and kinematic non-linearities and control redundancy. Fly-by-wire
control, fault-tolerant microcomputer and actuation system con-
cepts will be explored for the purpose of enhancing control
reliability. Flying qualities design requirements for super augmented
aircraft will be defined and automated control concepts developed
such as for air combat missions. University grants will be awarded
to support promising research in the field and to keep NASA
abreast of new advances in control theory pertinent to analysis
and synthesis of reliable flight control systems.
W84-70033 505-34-02
Lewis Research Center, Cleveland, Ohio.

CONTROL THEORY AND METHODOLOGY
F. Teren 216-433-4000

The objective is to provide an improved technology base for
future engine control system development through the development
of advanced multivariable control theory and methodology, and
reliable fault-tolerant distributed controls. Multivariable control
design techniques are developed and applied using time and
frequency domain methods. Sensor failure detection, isolation and
accommodation algorithms are developed for single and multiple
engine applications. The latest VLSI circuitry techniques are utilized



in muitiple-processor fault-tolerant full-authority electronic propul-
sion control architectures. Both software and hardware technolo-
gies are pursued.
W84-70034 505-34-03
Langley Research Center, Hampton, Va.
AIRCRAFT CONTROLS: THEORY AND APPLICATIONS
J. R. Elliott 804-865-4681

NASA has a primary national responsibility and plays a major
role in the area of flight control research and technology innovations
and development. Increasing reliance is being placed on controls
technology during the design process. Thus, a continuing activity
of investigation, development, and validation of advanced stability,
control and guidance concepts which will permit the control
system designer to adequately cope with the increasingly complex
demands of modern aircraft control system designs is required.
The objectives of this RTOP are to establish guidelines and criteria
for designing full-authority control systems for highly augmented
aircraft; to devise and validate methodology for the integrated
design of advanced flight control systems; and to conceive and
validate advanced theoretical concepts for control of aircraft and
their trajectories. The research to be conducted is an effort towards
fulfiling the need to maintain the U.S. in a competitive position in
the stability, control and guidance disciplines applied to highly
augmented civil and military aircraft. Aircraft flying qualities and
control system design criteria research; advanced control theory
and system identification procedures; computer program develop-
ment and tecniques for computer-aided aircraft design processes;
and mathematical modeling procedures and analysis/synthesis
procedures for flexible aircraft with active controls will be pursued
through in-house, contract, and grant studies with leading special-
ists. Research activities will encompass theoretical, simulation, and
flight test studies.

W84-70035

Ames Research Center, Moffett Field, Calif.
ADVANCED CONTROLS AND GUIDANCE
D. G. Denery 415-965-5427

(505-34-01; 532-01-11; 532-06-11; 505-45-11; 533-02-51)

The objective of this research is to develop a technology base
for the design, validation, and assessment of flight crucial controls
and to develop advanced guidance concepts for both civil and
military missions. The work will be accomplished within three tasks:
(1) the development, evaluation, and flight test of advanced flight
control techniques utilizing the F-8 flight facility; (2) the development
and evaluation of advanced verification and validation tools
applicable to digital flight control systems; and (3) the development
of theory and concepts for advanced guidance, navigation, and
flight control and associated air traffic control as applied to both
military and civilian missions. The approach will involve analysis,
simulation, and experimentation. Task 1 will emphasize experimen-
tation using the F-8 Flight and Iron-Bird Facility. Task 2 will
emphasize simulation and experimentation using the DFCS
Verification and Validation Laboratory. Task 3 will emphasize
analysis and simulation. Task 1 and 2 involve industry participation
while Task 3 is primarily an in-house activity augmented by
University, IPA and NRC staff.

505-34-11

W84-70036
Langley Research Center, Hampton, Va.
ADVANCED NAVIGATION, GUIDANCE, AND CONTROL TECH-
NOLOGY
H. Milton Holt 804-865-3681

Aircraft and space vehicles of the 1990-2000 time period can
be more efficient and profitable as a result of new technology
advances. The acceptance of those advances can be accelerated
by reducing the risk of the new technology. The objective of this
effort is to develop a technology base for the design, validation,
and assessment of flight-crucial controls and to develop advanced
guidance concepts and crew station interface devices for improving
aircraft and space vehicle flight path guidance. The approach is
to develop the methodology for fully integrated flight-crucial controls
and guidance functions; identify candidate system architectural

505-34-13

OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

concepts; establish a credible validation process for advanced
digital system designs through the development of new assessment
methods, emulation/simulation techniques, and physical testing
techniques; develop theories and techniques to design and evaluate
advanced flight path guidance and control systems; develop and
integrate advanced display concepts, display media, and informa-
tion input/output techniques; and investigate lightning environmen-
tal effects.
W84-70037 505-34-17
Lyndon B. Johnson Space Center, Houston, Tex.

ADVANCED INFORMATION PROCESSING SYSTEM (AIPS)

E. S. Chevers 713-483-2851

(936-67-01)

The goal of this program is the development and demonstration
of a system architecture and the associated design and evaluation
methodologies which will effectively serve the need for advanced
information processing across a broad spectrum of future NASA
missions. The output will be proof-of-concept demonstration of
processing core with associated data and power distribution
media that can be gracefully expanded to support various specific
applications. The design methodology, hardware/software
tradeoffs, modularity, and testing processes are significant elements
of this output. A primary goal is to evaluate the system in a flight
test environment. This evolutionary program will be accomplished
over a 6-year period and have milestones which might be
directed towards various applications. The basic program is
intended to be generic in context, and utilize output from parallel
programs as appropriate. The system will demonstrate high
reliability with minimum maintenance costs.

W84-70038

Langley Research Center, Hampton, Va.
AIRLAB OPERATIONS

Dale G. Holden 804-865-3681
(505-34-13)

Operate, maintain, and enhance the role of AIRLAB as a major
facility for conducting controls and guidance research. Provide
descriptive system documentation and operational support to assist
AIRLAB users in the study, evaluation, and demonstration of the
safety, reliability and performance of fault-tolerant electronic
systems for future aerospace applications. Maximize the utility and
operating time of AIRLAB equipment by providing hardware and
software maintenance support in an efficient and timely manner.
Implement new or improved hardware and support software to
enhance AIRLAB capabilities, improve ease of use, and increase
productivity.

505-34-23

Human Factors Research and Technology

W84-70039 505-35-10
National Aeronautics and Space Administration, Washington, D.C.
SUPPORT FOR THE COMMITTEE ON HUMAN FACTORS OF
THE NATIONAL ACADEMY OF SCIENCE
Melvin D. Montemerlo 202-755-3273

This RTOP provides support for NASA's joint sponsorship with
the Office of Naval Research {ONR), the Army Research Institute
(ARI), and the Air Force Office of Scientific Research (AFOSR),
of the National Academy of Sciences’ (NAS) Commission on
Behavioral and Social Science (CBASS) Committee on Human
Factors. The National Academy of Sciences and its committees
provide advice to governmental agencies in solving advanced
technological problems. The Committee on Human Factors was
established to provide advice on determining the most important
theoretical and methodological issues in human factors.

W84-70040

Ames Research Center, Moffett Field, Calif.
FLIGHT MANAGEMENT SYSTEMS

H. P. Kiein 415-965-5094

(505-35-21; 505-35-51; 505-35-21)

505-35-11
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An objective of this program is to develop the technology
base for the interaction between the crew, cockpit, and air traffic
control system; this technology base is required to improve
operational performance, operational safety, and capacity. The
program will be accomplished through a muiti-pronged effort in
areas related to man-system roles and interactions, advanced
flight management systems concepts, cockpit display of traffic
information, pilot-controller interactions, advanced information
display concepts, pictographic displays, the role of operational
avionics in training and proficiency maintenance, workload defini-
tion, workload measurement, and workload prediction. The effort
will depend on the use of analytical studies, laboratory simulation,
and the Man-Vehicle Systems Research Facility. It will be supported
by contractor studies, university grants, and in-house contractor
support.
W84-70041 505-35-13
Langley Research Center, Hampton, Va.

FLIGHT MANAGEMENT
S. A. Morello 804-865-3621

The objective of this program is the development of a
technology base required for efficient operation in the current and
future air transportation system, including technical integration of
airborne systems with evolving ATC systems technology; definition
of display factors, control concepts, and intelligent aids for
optimizing the utilization of crew capabilities; development of
operating procedures to improve safety, efficiency, and capacity;
and development of methodologies for assessing crew performance
and workload. The development of technologies for quantifying
and minimizing the impact of aircraft noise on airport community
residents and on aircraft crews and passengers is also an objective
of this program. Simulation facilities and flight vehicles, equipped
with appropriate ‘displays will be operated in conjunction with a
simulated ATC environment to represent flight operations in an
advanced en-route and terminal area environment. Subjective
laboratory studies, field research and impact assessments will be
conducted in the research of human response to noise.
W84-70042 505-35-21
Ames Research Center, Moffett Field, Calif.

HUMAN PERFORMANCE AFFECTING AVIATION SAFETY
H. P. Klein 415-965-5094
(505-35-11; 505-35-31)

This reserch is designed to identify factors which cause or
contribute to error in the aviation system, and to explore methods
to prevent human error accidents by eliminating their causes or
by minimizing the impact of such errors when they occur. The
NASA aviation Safety Reporting System provides a basis for
descriptive studies and other supporting data used to determine
human and system factors associated with human error in aviation
operations, and to identify potential solutions to these problems.
Studies of pilot fatigue and circadian desynchronosis are being
conducted to determine the extent to which these factors play a
role in operational problems associated with human performance.
Concurrent studies of pilot performance in full-mission simulation
are designed to yield more objective measures of high-level
cognitive and intellectual functioning than have heretofore been
available, so that models of pilot performance and the effects of
stresses, such as fatigue, can be developed.
W84-70043 505-35-31
Ames Research Center, Moffett Field, Calif.

PILOTED SIMULATION TECHNOLOGY
H. P. Klein 415-965-5094
(5605-35-21; 505-42-11; 505-35-11)

The general objective of this research and development activity
is to provide a scientific and technical base for developing valid,
reliable, and economical simulators for aeronautical research,
development, and crew training. Specific objectives are to: (1)
develop human factors and engineering principles and validation
techniques for guiding and evaluating the effective utilization of
flight simutators, and (2) develop an understanding of the funda-
mental principles of sensory cueing in aircraft operation, and (3)

investigate the influence of cueing and modeling techniques on
man/vehicle system characteristics and pilot assessments in
aircraft handling qualities simulations. These objectives will be met
by evaluating the use of mission oriented simulation concepts for
improving the effectiveness of simulation design and crew
performance assessment; evaluating the man/vehicle characteris-
tics of helicopter simulation models, and validating the models
with in-flight simulation data; continuing research on critical
parameters of optimal dynamic displays; evaluating the effects of
motion and visual cue modeling and computation techniques on
precision flight tasks.
W84-70044 505-35-33
Langley Research Center, Hampton, Va.

FLIGHT SIMULATION TECHNOLOGY

J. D. Shaughnessy 804-865-3917

(505-45-33)

The major objective of this RTOP is the development and
application of a technology base that will permit the economical
and reliable substitution of simulators for actual flight operations
in support of Langley’s flight management research programs. The
program involves both in-house and contractual studies that are
analytical and/or experimental in nature and address the issues
of simulation design, environmental modeling, and validation. As
part of the agency-wide program, Langley participates in those
areas that naturally evolve from the traditional base interests of
the Center. Chief among those interests is the recognition that
the development of engineering and perceptual requirements for
man-in-the-loop simulation is a complex task involving trade-offs
between simulation fidelity and costs. In specifying the cue
environment the designer must establish the need for particular
cues as well as the requisite fidelity of presentation. Unfortunately,
the decisions are quite difficult to make objectively, inasmuch as
the choices depend on complex psychological as well as engineer-
ing factors. Particular emphasis will be placed at LaRC on several
technical disciplines including vision/visual systems, man/vehicle
performance assessment, atmospheric modeling, non-visual cue
generation, and analytical techniques and models for analysis of
man/machine systems.
W84-70045 505-35-81
Ames Research Center, Moffett Field, Calif.

OPERATION OF HUMAN FACTORS FACILITIES
F. J. Styles 415-965-5728

This RTOP provides for the operation, maintenance, modifica-
tion and upgrade of the human factors research facilities at Ames
Research Center. The Center conducts a variety of human factors
research programs for NASA, DOD, FAA, industry and other
Government agencies in areas of advanced concepts and oper-
ational problems of flight management systems, human factors in
aviation safety, helicopter/VTOL human factors, workload/
performance measurement, perception, and simulation and training
technology. This research requires the utilization of both the small,
relatively simple and flexible experimental setups, computers and
cockpit simulators in Buildings N239 and N239A (the Human
Factors Research Laboratories) and the highly sophisticated,
full-system/full-mission flight simulators and supporting equipment
of the Man-Vehicle System Research Facility, Building N257.

Multidisciplinary Research

W84-70046

Ames Research Center, Moffett Field, Calif.
AERONAUTICS GRADUATE RESEARCH PROGRAM
D. H. Hickey 415-965-5036

(505-36-11)

The objective of this program is to develop the interest of
student engineers in the field of aeronautical engineering, provide
on-the-job training in research methods, and augment or enhance
NASA’s research program. The approach is to bring the Center's
needs to the attention of the academic community. Research topics

505-36-21



are established by mutual agreement to foster cooperative
programs between the government and academia. Cooperation
may be evidenced by use of each other’s facilities and performance
of the research at NASA installations. The Ames North research
conducted under this RTOP will include aerodynamics, acoustics,
flight mechanics, and computational fluid dynamics. It will be both
theoretical and experimental in nature. The Ames/Dryden research
supports work to improve methods and techniques in flight testing
of aeronautical vehicles. The program is to promote the overall
improvement in flight research through simultaneous advancement
in instrumentation, testing methods, equipment, data recording,
and data analysis. This RTOP in FY-84 combines the previous
programs of Graduate Research and Post-Baccalaureate.

W84-70047
Lewis Research Center, Cleveland, Ohio.
GRADUATE PROGRAM IN AERONAUTICS
Marvin E. Goldstein 216-433-4000

The objective is to sponsor graduate research and training in
aeronautics which is relevant and acceptable to both NASA and
the University and to encourage a greater number of newly
graduating, U.S. citizen engineers to pursue graduate training. A
significant portion of that training will be through student research
conducted at Lewis Research Center.

505-36-22

W84-70048
Langley Research Center, Hampton, Va.
GRADUATE PROGRAM IN AERONAUTICS
Robert H. Tolson 804-827-2664

The objective of this plan is to support university research in
aeronautics in which there is substantial involvement of graduate
students at the Langley Research Center. While formal classroom
activities are conducted at a university campus, a substantial portion
of the graduate research activity is carried out at the Langley
Research Center in conjunction with Langley staff and under the
overall guidance of a faculty advisor. The research pursued under
this RTOP is aeronautics related. Research grants or cooperative
agreements are awarded to a number of universities to pursue
aeronautical research with support being mainly for graduate
research students and to some extent faculty members associated
with those students. The selection of graduate research topics is
determined by joint agreement between the university and NASA
staff.

§05-36-23

W84-70049

Ames Research Center, Moffett Field, Calif.
JOINT INSTITUTE FOR AERONAUTICS AND AEROACOUSTICS
(JIAA) INSTITUTE

Wallace Deckert 415-965-5486

(505-36-11; 505-36-21)

The objectives of this RTOP are to conduct basic and applied
research in aeronautics and acoustics, to develop the interests
and talent of student engineers in these fields, and to promote
continued and intense involvement in joint research endeavors
between Center scientists and those at the Institute. This will
provide opportunities for mutual enhancement and augmentation
of the graduate’s research and education and NASA’s research
programs. The RTOP provides core funding for the Ames/Stanford
Joint Institute for Aeronautics and Acoustics.

505-36-41

W84-70050
Lewis Research Center, Cleveland, Ohio.
JOINT INSTITUTE FOR AEROSPACE PROPULSION AND
POWER
F. J. Montegani 216-294-6432

The Joint Institute of Aerospace Propulsion and Power (JIAPP)
is a collaborative undertaking between Lewis Research and the
University of Akron, Case Western Reserve University, Cleveland
State University, the University of Toledo, and other academic
institutions yet to affiliate. The Objective is to conduct scholarly
research in the multiple disciplines underlying aerospace propulsion
and power utilizing the preeminent resources of the collective
institutions. The approach is to engage center engineers and

505-36-42
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scientists and university personnel, especially principal investiga-
tors, in collaborative research efforts of a personal, day-to-day
nature at a working level with emphasis on utilization of center
research facilities.

W84-70051

Langley Research Center, Hampton, Va.
JIAFS BASE SUPPORT

R. H. Tolson 804-827-2664
(505-36-23)

The objective of this plan is to provide a core level of funding
for the Joint Institute for Advancement of Flight Science (JIAFS),
which is an extension of the School of Engineering and Applied
Science, George Washington University, located at the Langley
Research Center. This core program allows the flexibility for
developing new areas of research and through support for ongoing
administrative personnel and provision for additional Graduate
Research Scholar Assistantship appointments, will give JIAFS a
degree of institutional stability and flexibility. The specific research
topics in the program will be determined through mutual agreement
between LaRC and GWU.

505-36-43

W84-70052 505-36-50
National Aeronautics and Space Administration, Washington, D.C.
CFD TRAINING PROGRAM
Randolph Graves, Jr. 202-755-3280

The objective of the program is to produce highly trained people
with advanced degrees in computational fluid dynamics (CFD) by
developing a balanced graduate training program in CFD at a few
selected universities. A balanced program contains training in fluid
physics, aerodynamics, computational methods, and computer
science.

Computer Science and Applications Re-
search and Technology

W84-70053

Ames Research Center, Moffett Field, Calif.
ADVANCED COMPUTATIONAL CONCEPTS AND CONCURRENT
PROCESSING SYSTEM RESEARCH

J. O. Amold 415-965-6209

(505-37-31; 506-51-11; 506-53-11; 505-31-01)

The objective of this research is to better support Computational
Fluid Dynamics (CFD), Computational Chemistry and other dis-
ciplines of interest to the Agency by developing an understanding
of the relationships and tradeoffs between algorithms and computer
architectures for these applications. This will require the develop-
ment of the necessary approaches, techniques, and tools to apply
this fundamental insight to the development of optimal hardware/
software systems for this class of problems. This will permit better
utilization of the emerging concurrent processors and will influence
the design of the cutting edge hardware/software systems crucial
to NASA in the 1990’s. The approach involves the collaboration
of the Advanced Computational Concepts group, Computational
Research and Technoloy Branch, and Ames' new Research
Institute for Advanced Computer Science (RIACS). This collabora-
tion will bring together computer science and computational physics
expertise to analyze the requirements, evaluate extant concepts
and products, and conduct the necessary research and develop-
ment. The steps involved will include the development of:
(1) requirements analysis and characterization techniques; (2)
analysis, simulation, emulation, or modelling techniques to validate
system concepts; and (3) promising systems concepts, and
hardware/software prototypes to serve as proofs of concept. The
research results are being reported in the appropriate literature,
management briefings, workshops, seminars, and symposia.

505-37-01
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W84-70054 506-37-03
Langley Research Center, Hampton, Va.

SOFTWARE TECHNOLOGY FOR AEROSPACE NETWORK
COMPUTER SYSTEMS

E. C. Foudriat 804-865-2077

(505-37-13; 505-37-23; 505-37-83)

The basic objective of the program is to demonstrate coopera-
tive autonomous systems technology by building, over the next
four years, an experimental system. As space and aircraft systems
become more complex, they will be distributed into semiautono-
mous subsystems and networked to form a total system. Hence,
the concept cooperative autonomy. To demonstrate cooperative
autonomy, components of the Software Development Lab and
the Intelligent Systems Research Lab will be networked to a
simulation of a spacecraft typical of that required for parts of a
remote orbital servicing system (ROSS). This will show that special
purpose subsystems can be integrated for simulation and that
multipath networking will provide the additional reliability and
flexibility for spacecraft. The basic objectives for implementing
cooperative autonomous software can be subdivided into at least
three critical technologies which will be investigated with this RTOP:
languages, programming environments, and operating systems.
Language structure research (RECOVERABLE OBJECT) related
to recovery and roll back after failure has been started in FY 82.
Control of recovery as studied by Randal, Kim, etc., and effective
caching of recovery information are critical to real time, reliable
operation. Future research is planned in the area of program
verification to exploit the fact that path expressions have their
foundation in the analysis of Petri nets and others have shown
the relationship between path invariants and verification. Preliminary
studies of network debugging and monitoring techniques are
already underway at SUNY. These involve monitor and display of
process status, execution history storage to 'replay’ malfunctioning
tasks, and user interaction with selected tasks. Synthesizing
interfaces will involve incorporating concurrency and network
concepts into both the operation and user features of ISIS by
conversion from Pascal to Path Pascal. The research of the
University of lllinois, SUNY, and others where applicable, will be
incorporated into the in-house, specifically, the SUNY work on
multipath networking and the studies on programming environment
including critical test and debug. As components are prototyped
using ISIS, they can be interfaced with the ROSS project for use,
evaluation, and critique. This rapid feedback will be invaluable in
correcting design and detecting implementation faults both in
hardware and software. Experiments will seek node commonality,
e.g., high level system protocol for data transmittal and signaling,
which may be desirable to incorporate into firmware in later designs.
in addition, the program will include in FY 84, at least one additional
grant or contract directed toward distributed robotic system
software requirements and design. The grant will be closely
coordinated with other ROSS studies.

W84-70055 505-37-10
National Aeronautics and Space Administration, Washington, D.C.
AEROSPACE COMPUTER SCIENCE UNIVERSITY RESEARCH
Ronald L. Larsen 202-755-2395

(506-54-50)

The objective is to develop a university-based center for
aerospace computing technology, focusing on concurrent process-
ing, highly reliable computing, and scientific and engineering
information management. Another task will be to foster coopera-
tive, coordinated research coupling computer science with aeronau-
tics, astronautics, and space sciences.

W84-70056

Langley Research Center, Hampton, Va.
RELIABLE SOFTWARE DEVELOPMENT TECHNOLOGY

Susan J. Voigt 804-865-2083

(505-37-03; 505-34-13)

As computers play an increasing role in complex aerospace
systems, the requirement for reliable software intensifies. This
research addresses methodologies for developing reliable software
and techniques for assessing software reliability. Prototype tools

505-37-13
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and environments for both software developers and their managers
are being developed, adapted, and studied to identify the most
cost-effective approaches to develop reliable, quality software. A
Unix-based workstation augmented with special management
support tools and software development aids is currently the focus
of this work. Experimental studies are underway to characterize
software failures. A database of fault descriptions, failure conditions,
and interfailure times will be built and subsequently used to analyze
software reliability models and to explore quantitative relationships
between quality metrics and the reliability of flight control programs.
Fault-tolerant software design techniques and the feasibility of
automatic software synthesis will be examined.
W84-70057 505-37-17
Lyndon B. Johnson Space Center, Houston, Tex.
HAL/S INTERACTIVE DEBUGGER SOFTWARE DEVELOP-
MENT/COMMON COMPILER
Josephine Jue 713-483-2504

The HAL/S Language Definition and User Coordination Group,
also referred to as the NASA HAL/S Board, was established in
1977 to provide language control for the standard HAL/S compiler,
tools, and documentation. Board activities for FY-84 include an
interactive debugger, completion of the HAL/S front-end study,
and partial standardization implementation resulting from the study.
W84-70058 505-37-23
Langley Research Center, Hampton, Va.
ENGINEERING DATA MANAGEMENT AND GRAPHICS
Susan J. Voigt 804-865-2083

Engineering and scientific data possess distinctive characteris-
tics not suitably handled in commercially available data manage-
ment systems and graphics systems. This research work is intended
to identify and investigate alternative approaches for improving
the functionality, performance, and human interface of engineering
and scientific database management systems and to develop and
demonstrate graphical software tools for engineering and scientific
users. The functionality and suitability of a database processor for
engineering data will be studied through experience with a
prototype. Facilities for data definitions for numerical data structures
will be developed, followed by a model for the performance
evaluation of storage management schemes. Human interface
specifications for DBMS users will be developed and the feasibility
of transforming the user interface dynamically, based upon such
information, will be investigated. High-level graphics extensions to
a programming language will be defined, and a library of graphics
tools for three dimensional realistic display will be developed,
including reflectance, shadowing, and hidden surface.
W84-70059 505-37-31
Ames Research Center, Moffett Field, Calif.
COMPUTER APPLICATIONS
F. R. Bailey 415-965-6419

The overall objective of this effort is to provide operations
support to the Numerical Aerodynamic Simulation (NAS) Program.
This shall be composed of direct program support during the
installation, test and integration, and development of the Numerical
Aerodynamic Processing Network System (NAPNS), user support,
and transition from interim to full operations. Support will provided
in conjunction with the development phases of the NAS Program;
Phase 1 - Network Prototype Development, Phase 2 - Initial
Operating Configuration Development, and Phase 3 - Extended
Operating Configuration Development.
W84-70060 505-37-33
Langley Research Center, Hampton, Va.
COMPUTER-AIDED DESIGN
R. C. Goetz 804-865-2042

The objective of the research is to exploit technical advances
in computers to aid the engineering design and analysis process.
The scope of the effort includes development of techniques of
data base management for large-scale engineering design activities
as well as the use of special purpose computer hardware and
software to facilitate structural computations. In FY-1984, the



CAD/CAM Engineering Information Management project will
continue research on large-scale design data base management.
Efforts will be focused on the development of a distributed data
base management design that interfaces with commercial systems.
Ongoing work will continue on the development of a Finite Element
Machine (FEM), an array of microprocesses especially configured
to solve structural analysis problems. In FY-1984, results will be
obtained from structural applications on an 8-node FEM configura-
tion.
W84-70061 505-37-41
Ames Research Center, Moffett Field, Calif.
CLASS VI COMPUTATIONAL CAPABILITY SUPPORT
David L. Fisher - 415-965-5015

The objective of this RTOP is to provide the research com-
munity at AMES with state-of-the-art computational tools which
will enable the researchers, particularly in the computational physics
community, to maintain their preeminence. This capability includes
hardware and software, as well as the staff required for operations,
maintenance and planning to provide the enhancements needed
to ensure that the computational capabilities remain at the
state-of-art.
W84-70062 505-37-42
Lewis Research Center, Cleveland, Ohio.
COMPUTATIONAL FACILITIES
Ralph K. Everett 216-433-6163

This RTOP covers the cost for lease, purchase, and mainten-
ance of the hardware and system software for the High Speed
Analytical Processor (Cray IS computer system). The system is
installed in the central computer facility with the existing I1BM
370/3033 attached processor providing the input and output for
the system. The system is used primarily for scientific computa-
tion (math modeling) with emphasis on analysis of aerodynamics,
thermal and structural performance characteristics of propulsion
system components.

Propulsion Systems Research and Tech-
nology

W84-70063

Lewis Research Center, Cleveland, Ohio.
INLETS AND NOZZLES

B. A. Miller 216-433-4000

(505-31-02; 505-43-82; 505-43-42)

A comprehensive flow prediction methodology for the design
of inlets and nozzles will be generated to achieve high performance
with increased propulsion system stability. Computer analysis
programs for predicting internal and external flows will be
synthesized in-house and by contracts and grants under RTOP
505-31-02. These programs will make it possible to analyze viscous
and inviscid flows in two and three dimensions. In this RTOP
basic benchmark testing will define detailed flow phenomena to
guide and verify the analysis, and verification experiments will be
conducted to verify the accuracy of computer codes for design of
actual components. Inlet and nozzle hardware will be designed
and used to conduct exploratory research in areas that are not
presently amenable to analysis.

505-40-02

W84-70064

Lewis Research Center, Cleveland, Ohio.
FAN AND COMPRESSOR RESEARCH
L. D. Nichols 216-433-6906

(5635-05-12; 505-31-52)

The objectives of this RTOP are to improve efficiency, operating
range, distortion tolerance, durability and reliability, and to reduce
the waeight, volume and cost of fans and compressors. increased
emphasis is placed on fundamental high speed experiments to
understand the internal flow physics and to verify the internal flow
analysis codes to improve the accuracy and reliability of the
compressor design system. The advanced internal flow analysis

505-40-12
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methods will result in improved designs and large cost savings by
reducing the time required to incorporate advanced compressor
technology into future engine development programs. Research is
also directed towards developing a fundamental understanding of
compressor stalling phenomena and how it is influenced by
compressor design parameters. Models for predicting stalling
characteristics and recovery of advanced compression systems
are being developed and high speed verification experiments are
planned. Advanced instrumentation and measurement systems will
be developed and applied for use in component research, engine
systems research, and eventually in operational systems. Research
is focused on developing a technology base for producing high
temperature transducers and electronic systems that can operate
uncooled on or in close proximity to a turbine engine for the
purposes of control, condition monitoring or experimentation. State
of the art prototype instrumentation will be developed with emphasis
in the applications of microcomputers and minicomputers for the
automation of instrumentation with respect to operation, calibration,
and pre-run checkout.

W84-70065

Lewis Research Center, Cleveland, Ohio.
COMBUSTORS AND TURBINES

R. A. Rudey 216-433-6625

(505-31-42; 533-04-12)

The objective of this RTOP is the improvement of performance,
life, and reliability of combustors and turbines for civil and military
applications. Combustor research will include analytical model
development and verification as well as the identification and
evaluation of advanced combustor and fuel system concepts. The
effects of fuel property variations on the performance, reliability,
and durability of fuel system components will be investigated and
advanced fuel system concepts will be identified and evaluated
that enable the use of broader property fuels. Turbine research
will involve improved cooling and aerodynamic design methods
for axial turbines. This work, in conjunction with related programs
in fundamental analysis and experiments and hot section technol-
ogy, result in large cost savings by reducing the time required
and the risk involved in incorporating advanced components into
future engine development programs.

505-40-22

W84-70066

Lewis Research Center, Cleveland, Ohio.
PROPELLER RESEARCH

Daniel C. Mikkelson 216-433-6820
(535-03-12)

The objective of the Propelier Research Program is to advance
the technologies that are critical to efficient, acceptable propeller
propulsion both at high subsonic speeds (Mach 0.7 to 0.8) and at
lower speeds typical of business and small short haul aircraft.
This objective will be accomplished by developing advanced
analysis methods that accurately predict propeller aeroelastic
characteristics, and that better model propeller acoustics and
structural behavior. Advanced and unique propeller concepts will
be evaluated that enhance propeller performance, improve
structural stability, lower noise, and reduce weight. Also, new
techniques will be established for the design and fabrication of
advanced composite propeller structural concepts with improved
operating characteristics for business and commuter aircraft.

505-40-32

W84-70067
Lewis Research Center, Cleveland, Ohio.
POWER TRANSFER RESEARCH
D. J. Gauntner 216-433-4000

The objectives of this RTOP are to advance the state-of-the-art
in the technology of transmissions and of mechanical components
such as bearings and gears. Goals are to achieve improved
component performance, life, noise, weight, reliability and efficiency
in the high temperature and high speed environments of turbojet
and turbofan engines and mechanical power transmission systems
for helicopters, V/STOL and turboprop applications. Emphasis will
be given to analytical performance predictions with experimental
verification to create far term opportunities as well as to satisfy

505-40-42
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goals for both improved component and system performance.
Experimental studies will be performed with standard type transmis-
sions with improved bearing and gear components and with
advanced hybrid and traction transmissions using traction contacts.
Materials, lubricants, and design variables will be studied for
improved component and system reliability and life.

W84-70068 505-40-52
Lewis Research Center, Cleveland, Ohio.
ENGINE DYNAMICS AND CONTROLS
R. Willoh 216-433-6624

The objective of this RTOP is to provide improved under-
standing of propulsion system dynamic behavior and to establish
dynamic performance and stability prediction techniques for future
engine system and engine control development. Analytical and
experimental research programs are undertaken to support the
various technical disciplines associated with the dynamic behavior
and control of engine systems. The approach in the system
dynamics areas is to conduct analytical and experimental research
subprograms on advanced civil and military engines. Particular
emphasis is placed on the dynamic interaction problems encoun-
tered when individual components are combined to form an
engine system. Subprograms include investigations into the stall
stagnation phenomenon, engine system stability and the effects
of various disturbances on system dynamic behavior. Research
will also be conducted on the dynamic effects of new components
and system configurations. Real-time dynamic simulations of
propulsion systems are developed using hybrid computer. Research
into the use of parallel microprocessors for real-time simulation is
also conducted. Innovative propulsion control components are
developed, with emphasis on electro-optical sensors and actuators.
Analytical and experimental research is conducted on post-stall
engine system dynamic behavior. Control modes for avoidance of
and recovery from rotating stali are synthesized and evaluated
using simulations and engines.

W84-70069 505-40-62
Lewis Research Center, Cleveland, Ohio.
INTERMITTENT COMBUSTION ENGINE RESEARCH
Edward A. Willis 216-433-6909

To define and establish the technology base for the most
promising advanced small engines for future light civil airplanes,
commuter, rotorcraft and light military aircraft for the late 1980’s
and on. Advanced engines having multifuel capability, substantially
lower BSFC, weight, maintenance and improved reliability are being
defined through studies and engine tests, supplemented by
analyses and experimental investigations in key technology areas.

W84-70070 505-40-70
Lewis Research Center, Cleveland, Ohio.
ENGINE SYSTEMS FACILITIES OPERATIONS
A. J. Gnecco 216-433-5579

This RTOP covers the operation, maintenance, repair, and
improvements of the Propulsion System Laboratory (PSL) and the
engine static test stands (ECRL-2) and Vertical Lift Fan Facility
(VLFF) at LeRC. The PSL complex consists of two altitude test
chambers, designated as PSL-3 and PSL-4. ECRL-2 is an indoor
static stand and VLFF is an outdoor static stand. The objective is
to provide safe and productive operations of the engine test
facilities for propulsion and aerodynamic systems research and
technology directed towards improving systems technology for
future turbofan, turbojet and turboshaft engines. This will be
accomplished through the application of research sub-programs
to advanced civil and military engines. This RTOP covers the cost
of operating PSL, ECRL-2 and VLFF in support of the above
research plus the cost of maintaining, repairing and assuring the
safety of these major facilities. Funding for improving the facilities’
capabilities, maximizing the productivity, and improving energy
efficiency are also included.
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W84-70071 505-40-72
Lewis Research Center, Cleveland, Ohio.
WIND TUNNEL OPERATIONS
A. J. Gnecco 216-433-5579

This RTOP covers the cost of maintenance, normal repair
and limited improvements of ali the wind tunnel facilities at LeRC.
These facilities consist of the 10x10-foot supersonic wind tunnel,
8x6-foot Supersonic Wind Tunnel, 9x15-foot Low Speed Wind
Tunnel, and the 6x9-foot icing research tunnel. The cost of
operating the wind tunnels during research testing and to prepare
the tunnel for specific research tests are not covered under this
RTOP.
W84-70072 505-40-82
Lewis Research Center, Cleveland, Ohio.
PROPULSION STUDIES
L. H. Fishbach 216-433-6167

To perform studies of the feasibility and potential benefits of
advanced propulsion concepts, to identify technology research
requirements and define opportunities for capitalizing on technology
advances. Studies will be performed of engine cycles, propulsion
systems and engine/airframe combinations in aircraft missions.

Rotorcraft Research and Technology

W84-70073 505-42-11
Ames Research Center, Moffett Field, Calif.

ROTORCRAFT AEROMECHANICS AND PERFORMANCE RE-
SEARCH AND TECHNOLOGY

W. Johnson 415-965-5043

(532-03-11; 532-06-11)

This RTOP covers research on rotor aerodynamics, dynamic
loads and stability, performance and noise characteristics; rotorcraft
flight dynamics and rotorcraft human factors. Theoretical and
experimental research will be conducted to improve fundamental
understanding and develop techniques to design rotors optimized
for aerodynamic performance and noise reduction. These tech-
niques will include the effects of planform geometry, airfoil section,
and dynamic stall. The understanding and predictive capability of
the aerodynamic and dynamic phenomena of advanced rotorcraft
will be improved by conducting analytical, small scale, and full
scale experimental investigations of helicopter performance and
noise; rotor aerodynamics and wake characteristics, drag and
aerodynamic interference; and rotor loads, vibration, and vibration
reduction systems. Flight dynamics research will be conducted to
provide handling qualities and design criteria for specific missions.
The research will be conducted through analysis, including math
model improvement and development of advanced techniques of
control system implementation; ground based piloted simulation;
and flight research. Human factors research will concentrate on
fundamental laboratory studies to reveal the needs and informa-
tion processing of helicopter pilots.

W84-70074

Langley Research Center, Hampton, Va.
ROTORCRAFT AIRFRAME SYSTEMS
Robert C. Goetz 804-865-2042
(532-06-13)

The objectives of this research are: to develop the technology
for the application of composite materials and design concepts in
helicopter structures and to improve performance and efficiency,
reduce costs, and provide equivalent durability and energy
absorption capability compared to metal structures; to determine
by analytical and experimental study effective means for reducing
helicopter vibrations and to determine and evaluate the aeroelastic
characteristics of new rotor concepts; to develop an experimental
data base and improved analytically and empirically-based predic-
tion methods for determining rotor blade unsteady aerodynamic
loads; to gain a fundamental understanding of the dynamics of
blade/vortex interaction and other leading components of helicop-
ter rotor noise with an aerodynamic origin; and to acquire

505-42-23



experimental aerodynamics and acoustics data for helicopter
systems and components for correlation with analysis.

W84-70075
Lewis Research Center, Cleveland, Ohio.
ROTORCRAFT OPERATING PROBLEMS
N. E. Samanich 216-433-5175

Part of the NASA Rotorcraft Program is focused on advancing
critical technology needed to solve propulsion, power transfer, and
icing problems associated with operation of military and civil
rotorcraft. Objective of this research is to improve propulsion system
durability, reliability, and cruise fuel consumption, to reduce life
cycle costs, and to develop technology aimed at improving
productivity, operational capability, ride quality, and passenger
comfort. Recent and planned activities include systematic analytical
evaluations of various contingency power concepts with some
verification testing; a conceptual design and feasibility study of
torque converters for high-speed rotorcraft propulsion systems;
research directed at reducing internal cabin noise and vibration
by development of low-noise gearbox design methodology; and
the continuation of rotorcraft icing research aimed primarily at
establishing and verifying analytical/empirical techniques for use
in ice prediction and ice protection systems.

505-42-32

W84-70076

Ames Research Center, Moffett Field, Calif.
FLIGHT TEST OPERATIONS

F. J. Drinkwater 415-965-5687

(532-03-11; 532-09-11; 533-02-50)

The objective of this effort is to provide overall operations
support for Ames research aircraft flight experiments in low speed
aerodynamics, flight dynamics and control, guidance and navigation
and avionics systems. This support activity consists of aircraft
operations and maintenance required to carry out the flight tests,
and the operation of ground based facilities which provide data
acquisition and processing, aircraft tracking, landing guidance,
communications, noise and meteorological measurements, and
aircraft instrumentation.

505-42-61

W84-70077
Ames Research Center, Moffett Field, Calif.
OPERATION OF FLIGHT SIMULATION FACILITIES
Anthony M. Cook 415-965-5162

This RTOP covers the support and operation of the Flight
Simulation Facilities at Ames Research Center. These facilities
consist of the Vertical Motion Simulator (VMS), the Flight Simulator
for Advanced Aircraft (FSAA), the Interchangeable Cab (ICAB)
Development Station, and a Flight and Guidance Laboratory
containing multiple simulation facilities and computer labs. The
objective of this RTOP is to provide flight simulation support in
research and technology programs for NASA, DOD, FAA, industry
and other Government agencies in the areas of handling qualities,
flight dynamics, control systems development, guidance and
navigation, pilot/systems interface, cockpit displays, and simulation
technology. Flight simulation experiments will be related to various
types of aircraft and rotorcraft as well as Space Shuttle vehicles.

505-42-71

W84-70078
Ames Research Center, Moffett Field, Calif.
LOW-SPEED WIND TUNNEL OPERATIONS
J. V. Kirk 415-965-5045

This RTOP covers support and operation of the National
Full-Scale Facilities Complex at Ames Research Center (40 by
80 Foot Wind Tunnel, 80 by 120 Foot Wind Tunnel, and Outdoor
Aerodynamic Research Facility) and the 7 by 10 Foot Wind Tunnel.
The objective of this RTOP is to support research on basic fluid
mechanics, rotorcraft aeromechanics and acoustics, V/STOL
aerodynamics, and the high lift aerodynamics of conventional
aircraft. The 40 by 80 and 80 by 120 Foot Wind Tunnels will not
be operable until the second quarter of 1985. In the interim, the
40 and 80 Foot Test Section is being used to conduct static
testing on models and aircraft to obtain data that will reduce the
amount of wind-on time when the tunnels are back in operation.

505-42-81
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High-Performance Aircraft Research and
Technology

W84-70079 505-43-01
Ames Research Center, Moffett Field, Calif.
POWERED LIFT RESEARCH AND TECHNOLOGY
Bedford A. Lampkin 415-965-6039

The objective of this RTOP is to develop basic research and
technology required to enable the development of military and
civil aircraft having STOVL, V/STOL, and STOL capability and
viable mission performance. Theoretical and experimental generic
and configuration specific research will be undertaken in the areas
of high-speed aerodynamics, low-speed aerodynamics, and flight
dynamics. To ensure that all major high-speed propulsion system/
airframe interactions are accounted for properly, compact propul-
sion simulator technology will be developed and used in scale
wind tunnel models of powered lift configurations. Methods for
predicting high-speed aerodynamic performance will be refined.

‘Low-speed wind tunnel aerodynamic research will continue to

develop aerodynamic prediction techniques for both transition and
ground effects. Experimental database will be expanded using
large-scale components and complete models. Research will also
include improvement of experimental techniques. An Ejector
Augmented Lift Technology Program jointly funded by the Canadian
government and the Navy will conduct generic and configuraton
specific research to investigate advanced ejector concepts and
aircraft installed flight type ejector system performance. Flight
control system and display requirements will be investigated
concurrently, primarily through piloted simulation and through
flight research in collaboration with the Royal Aircraft Establishment
of the U.K.

W84-70080
Lewis Research Center, Cleveland, Ohio.
POWERED LIFT PROPULSION TECHNOLOGY
L. W. Gertsma 216-433-6668

An efficient, lightweight, reliable propulsion system is a critical
requirement for the successful design of powered lift aircraft. The
technology base for the propulsion system will be developed in
selected critical areas which are unique to the powered lift concept.
Analytical and experimental investigations will be conducted in
the areas of inlets, thrust deflector nozzles, thrust augmentation
systems, and thrust control devices operating in the hover and
transition modes for both subsonic and supersonic propulsion
system concepts.

505-43-02

W84-70081
Langley Research Center, Hampton, Va.
V/STOL FIGHTER TECHNOLOGY
R. E. Bower 804-827-3285

The broad objectives are to provide fundamental aerodynamics,
stability and control, and flight dynamic information on advanced
fighter concepts designed for short or vertical takeoff and landings.
The work will be conducted with recognition of and in support of
the Ames lead-Center role in V/STOL technology. The research
will include work on advanced thrust vectoring and reversing
concepts proposed for STOL/STOVL demonstrator aircraft,
powered-lift arrangements such as spanwise blowing, over-the-wing
or externally-blown jet flaps, ejectors, and lift engines and lift-fan
concepts. Specific objectives are: (1) to investigate low-speed
performance, stability and control in and out of ground effect of
advanced STOL/STOVL fighter concepts-with the initial effort
concentrated on the NASA/GD STOVL demonstrator design, (2)
to investigate low-speed handing qualities, stall/spin characteristics,
and control-system requirements for safe and effective STOL/
STOVL operation, and (3) to define and develop airframe/
propulsion control concepts (aerodynamic, thrust vectoring, reaction
jet, etc.) and control-law techniques to meet operational require-
ments. The method of approach for these efforts is to use the
unique facilities available at Langley which include the moving
ground belt test technique in the 4- by 7-meter tunnel and the
free-flight test technique in the 30- by 60-foot tunnel. In addition,

505-43-03
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supporting work will include static- and dynamic-force tests,
spin-tunnel tests, and piloted simulator studies in the Langley
differentiai maneuvering simulator.

W84-70082 505-43-11
Ames Research Center, Moffett Field, Calif.
HIGH-ALPHA AERODYNAMICS AND FLIGHT DYNAMICS
G. N. Malicolm 415-965-5066

The objective is to provide a basic understanding of the
aerodynamics and flight dynamics of high performance aircraft
and highly maneuverable fighter aircraft. Major efforts are directed
towards: (1) providing improved wind tunnel and flight test
techniques and hardware and analytical methods for predicting
the flight behavior of such vehicles in all phases of flight from
controlled maneuvers to fully developed spins; (2) providing better
understanding of the fundamental fluid dynamics phenomena
incuding 3-D separated flows, vortex flows and massive stalled
wakes; and (3) improving analytical techniques for determining
stability and control derivatives from flight data and to develop
new techniques for evaluating handling qualities. Emphasis in the
ground-based tests is in the high-angle-of-attack, high-Reynolds-
number regime, and addresses both static and dynamic characteris-
tics. A coordinated program of wind tunnel and flight tests is
planned to provide means for wind tunnel/flight correlation. Both
generic configurations and actual flight a/c configurations will be
utilized (F-15, F-18).

W84-70083 505-43-13
Langley Research Center, Hampton, Va.
FLIGHT DYNAMICS AND CONTROLS
J. W. Stickle 804-865-2037

The broad objectives of this RTOP are to improve the stall/spin
characteristics of high performance aircraft; and to determine and
evaluate the architecture of integrated digital airframe/propulsion
control systems for such vehicles. Specific objectives of the
stall/spin research are: (1) to investigate the fundamental nature
of stall/spin including the development of test techniques and
theoretical methods; (2) to develop and evaluate automatic spin
prevention concepts; (3) to determine static and dynamic aerody-
namic characteristics at high angle of attack; and (4) to determine
geometric characteristics which result in inherent spin resistance.
Methods of approach for these efforts include static and dynamic
wind tunnel force tests, theoretical analysis, piloted simulator tests,
and dynamic model flight tests. Extensive participation in DOD
airplane programs is involved. Specific objectives of the integrated
controls research are: (1) to assess the benefits/disadvantages
of system architectures with airframe/propulsion control coupling;
(2) to identify key hardware elements requiring development to
insure availability for advanced applications; (3) to design, build
and evaluate the selected system; and (4) to assess the need for
flight test demonstration. The system evaluation research will be
conducted in the Langley Avionics Research Laboratory (AIRLAB).
The controls program is directed by the Langley Research Center
with technical assistance by the Lewis Research Center.

W84-70084 505-43-23
Langley Research Center, Hampton, Va.
HIGH-SPEED AERODYNAMICS AND PROPULSION INTEGRA-
TION
Roy V. Harris, Jr. 804-865-2658

The technical objective of this work is to develop the aerody-
namic technology base for the design of future military aircraft
and missile concepts. Analytical and experimental studies will be
made to develop aircraft design rationale and evaluate advanced
aerodynamic concepts, such as, supercritical aerodynamics, wing
warp, maneuver devices, thrust-induced lift, nonaxisymmetric
nozzles, and component interference. Similar studies will be made
to extend the aerodynamic technology base for missile systems
includng conventional cruciform stability and control concepts,
airbreathing propulsion integration, and monoplanar concepts.
Studies will also be made to provide a technology base for
evaluation of missile carriage and separation aerodynamics.
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W84-70085 505-43-31
Hugh L. Dryden Flight Research Center, Edwards, Calif.
INTERAGENCY ASSISTANCE AND TESTING
R. G. Bryant 805-258-3311

This RTOP is intended to cover interagency and intercenter
assistance using applicable Ames-Dryden flight test facilities. The
broad objective is to provide technical assistance, consultative
services and test facility support to DoD for military programs and
to industry and other NASA Centers, which involve specific requests
for NASA support. Past activities of this kind include a B-52 drop
test for recertification of the F-111 crew escape system; component
improvement tests involving F-15, T-37, F-111 aircraft and support
of the AFTI/F-16 program. Current activities include planning for
and conduct of Marshall Space Flight Center solid rocket booster
recovery system drop tests, and support of Joint Navy F-14 Flight
Test Program. Analysis to test results will be performed and
selected results will be documented. Consultation will include
participation in pre-test conferences, technical evaluation boards,
and technical coordination committees.

W84-70086
Lewis Research Center, Cleveland, Ohio.
INTERAGENCY AND INDUSTRIAL ASSISTANCE AND
TESTING
A. J. Gnecco 216-433-5579

The objective of this RTOP is to support requests from DOD,
FAA other Federal agencies outside NASA and the aircraft/missile
industry for aerodynamic testing in facilities at the Lewis Research
Center. The facilities typically used under this RTOP include: 10x10
SWT, 8x6 SWT, 9x15 LSWT, lcing Tunnel and PSL. Additional
support is also provided in the form of technical assistance,
consultative services and participation in the technical evaluation
of developing aircraft and missile concepts.

505-43-32

W84-70087 505-43-33
Langley Research Center, Hampton, Va.
INTERAGENCY AND INDUSTRIAL ASSISTANCE AND TES-
TING
R. V. Harris, Jr. 804-865-2658

The broad objective is to provide technical assistance and
consultative services to outside agencies and aircraft industry
programs which involve specific requests for NASA support. The
principal assistance is to the Department of Defense for aircraft
and missile development programs. Currently, activity is focused
in the areas of stall/spin; aerodynamic characteristics at subonic,
transonic, and supersonic speeds; flutter and aeroelasticity;
structures; landing loads; simulation; and propulsion system
interactions on airframes and nozzles. The approach will involve
tests in applicable Langley facilities consistent with the availability
of test time and the utilization need for the particular facilities
requested. Analysis of test results will be performed and selected
results will be documented. Consultation will include participation
in pretest conferences, technical evaluation boards, and technical
coordination and oversight committees.

W84-70088

Lewis Research Center, Cleveland, Ohio.
SUPERSONIC PROPULSION INTEGRATION TECHNOLOGY

B. A. Miller 216-433-4000

(505-40-02; 505-43-82; 505-31-02)

A technology data base for high-speed military and civil aircraft
design concepts incorporating improved propulsion system/
airframe integration techniques will be generated. Present high
speed inlet/engine/nozzle/airframe integration concepts and
methods will be evaluated and the generation of advanced
concepts and methods will be initiated. Inlet aerodynamic, stability
and control analysis/design methods will be assembled and
evaluated. Existing inlet or nozzle hardware will be modified or
new hardware will be built and tested to verify aerodynamic and
control analysis methods and to provide a data base for areas
such as low speed aeroacoustics.

505-43-42



W84-70089

Langley Research Center, Hampton, Va.
SUPERSONIC AERODYNAMICS, CONFIGURATIONS, INTEGRA-
TION, STRUCTURES AND MATERIALS TECHNOLOGY

D. J. Maglieri 804-865-3838

(534-02-23)

The objective of this RTOP is to develop a technology data
base for high-speed military and civil aircraft design concepts of
advanced configurations incorporating improved aerodynamic
performance, propulsion system/airframe integration techniques,
and structures and materials. This will be accomplished primarily
through in-house studies and experimentation to: (1) establish a
supersonic aerodynamic technology base that permits improve-
ments in L/D, reduction in drag, refinement of aircraft concepts,
and optimization of aircraft characteristics over the full operating
speed range; (2) evolve and refine advanced military and civil
aircraft configurations that provide advancements in performance,
range, speed, volume, boom signature, fuel consumption, etc.; and
(3) establish a high-temperature structures and materials technol-
ogy base that permits significant reductions in structural weight by
research on new materials, structural design, and fabrication
techniques providing satisfactory fatigue, fracture, and thermal/cylic
life characteristics under high-speed flight conditions.

505-43-43

W84-70090
Langley Research Center, Hampton, Va.
HIGH ALTITUDE AIRCRAFT TECHNOLOGY
J. W. Youngblood 804-865-3666

This RTOP will focus attention on enabling technologies and
design concepts for unmanned, high-altitude, long-endurance
airplanes. Emphasis will be placed on identifying technology areas
which are marginal but hold promise of being enhanced in the
foreseeable future; e.g., solar, nuclear, and beamed microwave
propulsion systems, low Re aerodynamics, and ultralight structures.
The development of analytical and conceptual design tools
applicable to this class of aircraft will continue. Mission/payload
scenarios will be developed to drive conceptual designs and identify
technology requirements in areas of materials, structures, airfoil,
propellers, configuration aerodynamics, and propulsion systems;
environmental constraints; and mission/flight control techniques.
Liaison will be maintained with potential users and commercial
interest for this class of aircraft. A plan for long-range development
of critical technologies and demonstration of critical subsystems
will also be developed.

505-43-53

W84-70091
Ames Research Center, Moffett Field, Calif.
DATA ANALYSIS FACILITY UPGRADE
D. C. Bacon, Jr. 805-258-3311

The objective is to maintain technical preeminence through
the modernization of experimental facilities. The Flight Loads
Research Facility was constructed in FY-64; the temperature/load
control systems were last updated in FY-70. A large program has
been proposed which will test simultaneous heating and loading
of OV101. This test program will provide knowledge about the
reactions of the orbiter under thermal/mechanical loads, and
provide assistance in interpreting OV101 flight loads data. The
present systems are outdated, difficult to maintain, and becoming
increasingly unreliable. The processor at Dryden was installed in
1972. The interim processor is now scheduled for an average
130 hours out of the possible 168 hours in a week. The central
processor is currently being replaced using FY-83 .and FY-84
funds. It is anticipated that funding for the projects in FY-85 and
beyond will be included in the expanded Ames Facility Operating
Plan.

505-43-60

W84-70092
Ames Research Center, Moffett Field, Calif.
HIGH-SPEED WIND TUNNEL OPERATIONS
Daniel P. Bencze 415-965-5848

This RTOP covers the operation, maintenance, repair and
enhancement of the high speed wind tunnels at ARC. These
facilities consist of the unitary plan wind tunnels (11 foot transonic,

505-43-61
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9 by 7 foot and 8 by 7 foot supersonic), 12 foot pressure wind
tunnel, 2 by 2 foot and 14 foot transonic wind tunnels, and the
6 by 6 foot supersonic wind tunnel. In addition, a number of smaller
scale aerodynamic research and test facilities are maintained and
supported as required. The objective of the RTOP is to provide
aerodynamic testing in support of research and technology
programs for NASA, DOD, industry, and other government
agencies. Wind tunnel tests will be conducted to generate
experimental test data to advance the state-of-the-art in generic
research and vehicle configuration research. This RTOP also
provides for limited facility modernization at Dryden Flight Research
Facility.

W84-70093
Hugh L. Dryden Flight Research Center, Edwards, Calif.
FLIGHT SUPPORT
L. C. Barnett 805-258-3357

The objectives are to: (1) maintain and operate aircraft in
support of the flight research and test programs conducted at the
Dryden Flight Research Facility; (2) provide equipment, mainte-
nance and operation for support aircraft including F-104, T-38,
C-47 and Bell Helicopter and for service aircraft including B-52,
PA30, and JetStar; (3) provide flight support for OAST programs
including high performance flight research programs which are
joint/cooperative with the Research and Space Flight Centers and
joint/cooperative with agencies of the DOD; (4) provide aircraft
for pilot proficiency to chase research aircraft as part of safety
and productivity, as well as airborne platforms for muitiple
research program support; and (5) retire the C-47 during FY-84
from the active flight program. (A logistics/program support aircraft,
provided through a lease with option to purchase plan in FY-84
and FY-85, will perform the support requirements).

505-43-71

W84-70094
Ames Research Center, Moffett Field, Calif.
HYPERSONIC AERONAUTICS TECHNOLOGY
B. M. Kock 805-258-3311

The Hypersonic Vehicle program is conducting research
addressing the technology needs of long range cruise airplanes
designed to operate at Mach numbers in excess of 3.0. The
YF-12 research program provided an engineering data base that
is supportive of the Hypersonic program. The focus of this RTOP
is to apply that data base, as well as the experienced engineering
personnél, to the aerodynamics, propulsion, structures and airplane
operational disciplines for hypersonic vehicles. Analysis and
laboratory testing will be provided.

505-43-81

W84-70095
Lewis Research Center, Cleveland, Ohio.
HYPERSONIC PROPULSION INTEGRATION TECHNOLOGY
B. A. Miller 216-433-4000

A program of applied research will be conducted to develop
key propulsion and propulsion airframe integration technologies
for application to air-breathing aircraft in the Mach 3-5 flight regime.
A data base of performance and operational characteristics for
advanced supersonic/hypersonic propulsion (inlet/engine(s)/
airframe) concepts will be generated. Current inlet analytical
prediction methods will be evaluated using this new data base.
Key propulsion barrier technologies will be identified for further
investigations. These studies will be conducted inhouse and on
contract and is a joint LaRC/LeRC program.

505-43-82

W84-70096
Langley Research Center, Hampton, Va.
HIGH SPEED (SUPER/HYPERSONIC) TECHNOLOGY
R. V. Harris, Jr. 804-865-2658

The program is aimed at fundamental aerodynamic, propulsion,
and structures technologies to support future development of
airbreathing aircraft and missiles in the Mach 3-7 class. NASA
in-house research capabilities and facilities will be utilized,
suppiemented by selected contracts and grants, to develop and
combine critical methodologies. The aerodynamics effort will
concentrate on propulsion/airframe integration aspects of hyper-

505-43-83
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sonic configurations, including the forward aircraft flow field, spillage
effects, and exhaust nozzles for multicycle turboramijet engines.
Scramjet propulsion research will consist of combustion fundamen-
tals for hydrogen and hydrocarbon fuels to include analytical
techniques and flow field diagnostics, and of component and engine
testing to investigate feasibility for the Langley airframe-integrated
modular scramjet concepts. The structures focus will be on scramjet
fuel injector strut design and fabrication, and on light-weight,
long-life structural concepts applicable for methane-fueled ramjet
engines. The approach will combine the development and applica-
tion of advanced analytical methods with representative experi-
ments. A parametric range of geometric shapes will be addressed
to identify the best fundamental approaches to high vehicle, engine,
and structures performance. Detailed flow field analyses will include
parabolic and elliptic 3-D techniques, embedded shocks, inlet
spillage effects, shock-boundary layer interactions, fuel injection,
mixing and combustion.

Subsonic Aircraft Research and Technol-
ogy

W84-70097 505-45-11
Hugh L. Dryden Flight Research Center, Edwards, Calif.
OPERATIONAL PROBLEMS, FIREWORTHINESS AND CRASH-
WORTHINESS

K. E. Hodge 805-258-3311

(505-33-31)

One objective of this RTOP is to improve aviation safety by
enhancing our knowledge of atmospheric processes, by increasing
the understanding of the causes of accidents, and by developing
systems technology and piloting techniques for avoiding hazards.
An instrumented B-57B aircraft will gather data to characterize
atmospheric anomalies such as wind shear, turbulence, and
microbursts at altitudes up to 1000 meters. Research on post-
accident analysis techniques is a cooperative program with the
National Transportation Safety Board (NTSB). Research will also
be conducted in new technology to reduce the hazards associated
with wind shear and to enhance the operational safety of IFR
operations for civil and military aircraft. A second objective of this
RTOP is to improve aircraft crashworthiness and cabin safety in
post-crash fires. The program includes: (1) development of
cost-beneficial survivability model for aircraft fire safety;
(2) development of fire-resistant fuselage insulation; (3) develop-
ment of fire-retardant and crashworthy composites for interior
applications such as aircraft seats; (4) development of lightweight
graphite composites for fire-resistant aircraft interiors; (5) develop-
ment of fire test methodology such as measurement of the mass
injection rate of materials into the environment; (6) fabrication of
advanced aircraft interior materiais for testing by the FAA; and (7)
full-scale demonstration of the technologies for improved survivabil-
ity.

W84-70098

Lewis Research Center, Cleveland, Ohio.
AVIATION SAFETY: AIRCRAFT ICING AND FUEL EFFICIENCY
RESEARCH

John J. Reinmann 216-433-5542

(505-42-32; 505-36-12; 505-36-42)

The objectives of this RTOP program are: (1) to advance the
technology related to the safe and efficient operation of aircraft in
atmospheric icing conditions, and (2) to develop interactive
man-computer techniques to provide rapid and accurate meteorol-
ogy information for use in fuel efficient flight planning. The icing
program addresses the ice protection needs of general aviation,
light transports, commercial transports, and helicopters. The
program is broadbased, encompassing both analytical and experi-
mental research. Icing R&D testing will be conducted in the NASA
Lewis Icing Research Tunnel, and in flight tests in natural icing
clouds and behind icing cloud simulators. The research will be
coordinated among the aircraft industry/users, civilian government
agencies, and the military. NASA will serve as the focal point for

505-45-12
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assembling and disseminating a wide range of data. The fuel-
savings program involves the developments of a data base for
high-resolution windfields and temperatures at cruise altitudes. The
data base consists of automated pilot reports, radiosonde,
numerical weather-prediction model and satellite data and will be
optimized through interactive computer techniques applied to
analysis and forecast fields. The program will involve a real-time
test and evaluation.
W84-70099 505-45-13
Langley Research Center, Hampton, Va.
AVIATION SAFETY: SEVERE STORMS
J. W. Stickle 804-865-2037

The objective is to improve the knowledge of severe storm
atmosheric processes as they affect the design and safe and
efficient operation of aircraft and aircraft systems. Existing
experimental programs will be continued to provide additional data
for improving the detection and avoidance of severe storm hazards,
and for the development of design. and operating criteria for those
hazards which cannot be avoided. Specific hazards include
precipitation, wind shear, turbulence, and in-flight lightning. The
lightning program is part of the joint NASA/FAA/DOD Atmospheric
Electricity Hazards Program, and involves support fron NASA and
DOD.
W84-70100 505-45-15
Jet Propulsion Laboratory, Pasadena, Calif.
AVIATION SAFETY TECHNOLOGY - APPLIED FLUID MECHAN-
ICS
Lloyd Back 213-354-3537

The overall objective of this effort is directed toward improving
aircraft fire safety. The studies include those aspects of safety
associated with: (1) Experimental investigations to study the ignition
and flame spread characteristics of aircraft ceiling panels, and
the interaction between a pool fire and ventilation crossflow in a
one-third scale aircraft cabin simulation; and to evaluate and guide
the development of a detailed enclosure fire dynamics model,
utilizing the JPL Pool Fire and Flame Spread Test Facility. (2)
The development of a detailed fire modeling methodology for the
prediction of aircraft fire characteristics; and (3) Thermochemical
modeling of burning materials.
W84-70101 505-45-17
Lyndon B. Johnson Space Center, Houston, Tex.
AIRCRAFT FIRE AND SAFETY TESTING
D. E. Supkis 713-483-4565

This RTOP consists of work originally started in 1975 and
continued through FY-83. The RTOP provides for developing and
testing new, lightweight, fire-retardant, nonmetallic materials,
developing secondary aircraft structures and the fabrication of
modules for in-house testing, testing by the aircraft industry and
by associated agencies.
W84-70102 505-45-19
Marshall Space Flight Center, Huntsville, Ala.
ATMOSPHERIC PROCESSES FOR AVIATION SAFETY
D. W. Camp 205-453-2087

The objectives are to define, investigate and model atmospheric
conditions having adverse effects on aircraft operations relative
to efficiency and safety; conduct research relative to the develop-
ment of techniques and procedures for enhancing safe and efficient
operations of aeronautical systems; and develop and/or improve
meteorological instrumentation and methods as needed to ac-
complish the first two objectives. Enhancement of Doppler lidar
velocity signals will be investigated. The approach will be to
continue to: (1) measure and analyze atmospheric data; (2) develop
models of atmospheric boundary layer properties and conditions
which lead to or intensify them; (3) perform analytical and field
tests relative to investigating warm fog dispersal; and (4) develop
and/or modify instrumentation as needed to meet requirements
of this approach. To accomplish the objectives, the following
8 tasks will be performed: correlation of lateral and longitudinal
gusts; atmospheric dynamics processes definition (including icing);



warm fog dispersal; characterization of atmospheric electrical
phenomena; analysis of Doppler lidar measured wind; aviation
meteorology workshop, bibliography and interagency meteorology
retreat; new and/or improved instrumentation and methods for
safety and efficiency of aeronautical systems; and interagency wind
shear research.

W84-70103

Langley Research Center, Hampton, Va.
FLIGHT DYNAMICS - SUBSONIC AIRCRAFT
R. E. Bower 804-827-3285

(505-45-43)

An advanced technology base will be developed to provide
improved stall/spin characteristics for small and medium sized
subsonic aircraft with both single and twin engines. The goal for
this technology includes the development of test techniques and
prediction capability. An experimental program will be conducted
utilizing models and full-scale airplanes for both wind tunnel and
flight testing. The experimental program will provide a data base
and insight to guide the theoretical analysis, computer code
development and simulator studies.

505-45-23

Ww84-70104
Langley Research Center, Hampton, Va.
AIRCRAFT LANDING DYNAMICS
R. C. Goetz 804-865-2042

The objective of the research is to measure the landing
environment and the dynamic response of advanced landing
systems to provide technology for safe economical all-weather
aircraft ground operations. The scope of the effort includes
investigation of the dynamics of tires and air cushions, braking
and steering response of advanced systems, as well as definition
of landing hazards such as runway slipperiness and tire blowouts.
In FY-84, efforts to coordinate the National Tire Modeling Program
will be emphasized. Based on new test data, software simulations
will be developed of antiskid braking dynamics to support landing
gear design and for application to aircraft ground-handling
simulators. In air cushion landing system research, air cushion
stability analysis will be refined. Work will continue to upgrade the
Aircraft Landing Dynamics Facility to accommodate significantly
higher landing speeds. Runway friction measurement research
related to aircraft stopping performance will continue.

505-45-14

W84-70105 505-45-30
National Aeronautics and Space Administration, Washington, D.C.
RADIO TECHNICAL COMMISSION FOR AERONAUTICS
(RTCA)
Lee D. Goolsby 202-755-3000

This RTOP provides for the continuation of support to the
Radio Technical Commission for Aeronautics (RTCA) located in
Washington, DC. The RTCA brings together experts from govern-
ment, universities, and industrial establishments to advance the
art and science of aeronautics through the investigation of present
and potential applications of avionics and telecommunications.
The RTCA and its special committees seek solutions to problems
involving the application of electronics, avionics, and telecom-
munications to aeronautical operations; they frequently recommend
technical performance standards and common operational require-
ments for consideration by Government, industry, and aviation
users. As a member of the Executive Committee, NASA's represen-
tative can present subjects or problems for discussion and action,
authorize new special committees, and approve completed studies.
Through the mechanism of RTCA, NASA can be kept abreast of
aeronautical needs and requirements and can initiate relevant
research and participate in development of solutions to common
problems with other members of the aviation community.

W84-70106 505-45-33

Langley Research Center, Hampton, Va.
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ADVANCED TRANSPORT OPERATING SYSTEMS
M. A. Burgess 804-865-2224

The objectives are to develop flight hardware, software, and
display concepts enabling safe and effective operation in the
evolving National Airspace System while more efficiently using
fuel, airspace, and time; increasing traffic flow capacity; and
improving operational capability in adverse weather. The ap-
proach is to: (1) propose and investigate improvements to flight
deck design, ground and aircraft equipment, and procedures to
provide more efficient operations; (2) develop improved takeoff,
approach, and landing capabilities; (3) investigate methods to
improve the exchange of information between ATC and aircraft
throughout the flight profile; (4) identify and promote incorporation
of aircraft capabilities in the design of ATC improvements to
facilitate efficient operations; and propose and investigate strategies
for optimization of terminal area traffic flow. This research involves
analysis, simulations, and flight studies using facilities at Langley,
Wallops, FAA Technical Center, and FAA-designated controlled
airspace. Simulation facilities and the Transport Systems Research
Vehicle (TSRV), a modified B-737 airplane equipped with flexible
display and control systems, are used to study new hardware,
software, and procedures in simulated and real ATC environments.
The program includes active participation by major airframe
manufacturers and cooperation with the FAA and airline representa-
tives.

W84-70107
Langley Research Center, Hampton, Va.
AERODYNAMICS/PROPULSION INTEGRATION
R..E. Bower 804-827-3285

An advanced technology base will be developed for subsonic
aircraft to improve safety and productivity, lower cost, and reduce
performance losses that are associated with integration of
propulsion systems and airframes. The technology base will be
applicable to both military and civil subsonic aircraft, but will be
focused on vehicles having operating characteristics and environ-
ments of large transport airplanes, commuter aircraft and general
aviation airplanes. The research will involve analytical and
experimental investigations beginning at the first level of integration
(that is, wings-fuselages, wing-nacelles) and progressing toward
more complete configurations with the objective to understand
the behavior of attached and separated flows and assess the
behavior in terms of its impact on performance and stability and
control. The work will be accomplished through computer analysis,
simulator studies, and wind-tunnel and flight tests of model and
full-scale aircraft.

505-45-43

W84-70108
Langley Research Center, Hampton, Va.
LAMINAR FLOW INTEGRATION
H. T. Wright 804-865-3265

The broad objective of the Laminar Flow Integration RTOP is
to develop the technology for practical, reliable, maintainable
laminar flow systems for viscous-drag reduction of future transport
aircraft. The technology developed will be focused on commercial
transports, but will be applicable to military transports. Technol-
ogy for laminar flow control (LFC), natural laminar flow (NLF), and
hybrid laminar flow control (HLFC) will be developed. Under the
NASA Aircraft Energy Efficiency (ACEE) program, candidate laminar
flow systems concepts for application to future transport aircraft
were defined and critical technology areas were determined that
required further technology development efforts. Since FY-79, the
LFC element of the ACEE program has continued to pursue
development of these critical technology areas; ground and flight
testing efforts have been initiated to evaluate leading edge systems,
wing suction surface structures, and advanced airfoils. Ongoing
parts of these efforts and additional efforts to further develop
laminar flow technology with emphasis on optimal integration of
LFC and NLF into an advanced hybrid laminar flow wing will be
covered by this RTOP.

505-45-63
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w84-70110 505-45-72
Lewis Research Center, Cleveland, Ohio.
AIRCRAFT SECONDARY POWER SYSTEMS TECHNOLOGY
A. C. Hoffman 216-433-4000

The objective of this program is the development of technolog-
ies that will allow the use of all-electric secondary power systems
on aircraft in place of the current hydraulic and pneumatic systems.
These technologies include advanced power-distribution systems,
efficient and reliable power controllers, light-weight conductors,
light-weight and efficient motors and generators, and zero
customer-bleed jet engines. This program will be divided into four
areas - technology evaluation, advanced material and device
technology, advanced component technology, and component
interaction testing. The technology evaluation will provide an
assessment of the current state of aircraft power systems and
identify the benefits associated with advanced technologies. Light
weight conductors and magnetics as well as other devices will be
developed in advanced material and device technology effort.
These materials and devices will then be integrated into the designs
of motors, generators, and controllers in the advanced component
technology area. The behavior of these components, materials,
and devices will be evaluated in a simulated aircraft power system
during the component interaction testing. The Lewis program will
be coordinated with efforts at Langley on electric flight-control
systems in order that the final technologies could be the basis for
an aircraft with an all-electric secondary power system.
w84-70111 505-45-73
Langley Research Center, Hampton, Va.
SYSTEMS ANALYSIS AND INTEGRATION STUDIES
R. V. Hood 804-865-3318

The development of a technology base for advanced electric
secondary power systems, electro-mechanical actuators, fault
tolerant digital flight controls and their systematic integration will
allow aircraft designers more freedom in establishing configurations
with improved performance and/or operational economics realized
through weight and drag reduction. Work accomplished under this
RTOP will establish technology research requirements for each of
these subsystems based on an overall aircraft systems approach.
Technology trades will be accomplished which account for
subsystem interactions and potential applications (i.e., active
controls). Extensive intercenter and interdisciplinary coordination
is required to achieve these objectives. Results of this activity will
be the basis for the preparation of an intercenter program plan
for the Integrated Digital/Electric Airplane (IDEA) Program. Also
to be examined is the feasibility of retrofiting an electromechanical
actuator to the TSRV for DLC experiments and acquisition of
general flight performance data.

Iinterdisciplinary Technology

W84-70112 505-90-21
Ames Research Center, Moffett Field, Calif.

FUND FOR INDEPENDENT RESEARCH (AERONAUTICS)

S. N. Davis 415-965-5113

(506-90-21)

The object of this RTOP is to support innovative and dis-
cretionary basic research in areas related to aeronautics. The
program pursues basic investigations of new technologies in
fundamental science and engineering needed to satisfy NASA’s
requirements in aeronautics including the technical fields of
aerodynamics, fluid mechanics, flight mechanics, power, guidance
and navigation, applied mathematics, propulsion and man-machine
integration. The OAST Research Council and ‘the Ames Basic
Research Council review unsolicited proposals that have been
judged to be worthy of support on scientific or engineering grounds,
but have not been selected for support because of funding
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limitations in other research programs. Those research proposals
that are judged by the Council and the ABRC to be worthy of
support on a scientific or engineering basis are selected as
candidates for funding.

W84-70113 505-90-22
Lewis Research Center, Cleveland, Ohio.

FUND FOR INDEPENDENT RESEARCH (AERONAUTICS)
Marvin E. Goldstein 216-433-4000

(506-90-12)

The objective is to conduct innovative, long-range, high risk,
basic research in areas related to aeronautics. The program
pursues basic investigations of, and facilitates exchange of
information about new technologies in fundamental science and
engineering needed to satisfy NASA’s requirements in aeronautics.
The program is carried out primarily through grants which are
selected by the Chief Scientist with the aid of the Research Advisory
Board. It allows OAST to initiate fundamental studies in areas not
presently included in a specific discipline program. The funds are
also used to bring speakers and visiting university scientists to
the Lab and to hold workshops and seminars.

W84-70114 505-90-23
Langley Research Center, Hampton, Va.

FUND FOR INDEPENDENT RESEARCH (AERONAUTICS)

R. H. Tolson 804-865-2664

(506-90-23)

The objective of this program is to support basic research in
universities in areas related to aeronautics through the funding of
a limited number of unsolicited research proposals. University
research proposals, that have been given high technical evaluations
but are not funded through the research programs, are reviewed
by the Langley University Research Proposal Review Committee.
Those research proposals that are judged by this committee to
be worth supporting on a scientific or engineering basis are selected
as candidates for funding through this plan. The committee
establishes a priority listing of these proposals and selects those
efforts that are judged to be the more innovative and aimed at
the longer term research of potential relevance to future NASA
aeronautics programs.

Aeronautics Systems Technology Pro-
grams

W8g4-70115 5§32-01-11
Ames Research Center, Moffett Field, Calif.

ROTORCRAFT FLIGHT GUIDANCE SYSTEMS TECHNOLOGY
J. S. Bull 415-965-5425

(505-34-11; 532-06-11)

The objective of this research is to provide the critical
technology needed to significantly improve rotorcraft operational
capability under instrument meteorological conditions (IMC). The
program goal is to achieve rotorcraft mission productivity under
IMC conditions equivalent to that under visual meteorological
conditions (VMC). The research program will be based upon the
needs, requirements, and operating experience of the users, in
coordination with the DOD, FAA, and industry. The design criteria
and performance tradeoffs for rotorcraft all-weather system
concepts will be defined, implemented, and evaluated through
simulations, flight research, and operational flight assessments.
There are three main rotorcraft all-weather system technology
thrusts: (1) the development of design criteria and performance
tradeoffs for promising remote site guidance concepts; (2) the
definition of operational and performance limitations of curved,
segmented, and decelerating rotorcraft approaches to a helipad
in proximity to a Microwave Landing System (MLS) installation;
and (3) the development of crew station design criteria for advanced
all-weather integrated guidance and control system concepts.



Rotorcraft Systems Technology

W84-70116
Ames Research Center, Moffett Field, Calif.
RSRA FLIGHT RESEARCH/ROTORS
W. J. Snyder 415-965-6570
(532-06-11; 505-42-21; 505-42-61)
Research conducted under this program will provide and
validate integrated rotor system technology required to substantially
improve the performance, utility, efficiency, dynamics, noise,
maintainability and ownership cost of civil and military helicopters.
The objectives of this RTOP are to provide and validate integrated
rotorcraft and rotor systems technology required for the low-risk
design of advanced rotorcraft systems and components based on
verified design tools and experimental methods. Program emphasis
is on rotor system performance; rotor/airframe aerodynamics and
aeroelastic methodology; vibration prediction and control; noise
prediction and control; advanced materials application; advanced
rotor control concepts; and advanced vehicle concepts which have
significant potential gains in utility, efficiency, maintainability, and
productivity. The activity involves system design studies and
focused and coordinated research in analytical prediction methods,
simulation, ground testing, and flight testing of current state-of-the-
art rotors and advanced concept rotor systems. This program is
in cooperation with U.S. Army utilizing the Rotor Systems Research
Aircraft (RSRA) and other testbed aircraft as appropriate. The
flight data base will be expanded on existing rotors that can be
readily adapted for evaluation on RSRA (and other test rotorcraft)
and adanced research rotor systems will be developed for
evaluation. The development of the RSRA facilities will be
completed and operation will be supported.

532-03-11

W84-70117

Ames Research Center, Moffett Field, Calif.
ROTORCRAFT SYSTEMS INTEGRATION
John D. Foster 415-965-6577

(505-42-11; 532-09-11)

Research conducted under this RTOP will advance rotorcraft
aeromechanics systems technology with an emphasis on improving
basic design theory, rotor and rotor/airframe aerodynamics, and
aeroelastic characteristics and methodology; vibration prediction
and control; noise prediction and control; and advanced control
system concepts; advanced crew station concepts; and advanced
vehicle concepts. The research involves focused and coordinated
programs requiring analysis, wind tunnel model testing, simulation
and flight testing. These programs encompass civil and military
aspects of advanced rotorcraft concepts which will increase
performance, efficiency, and productivity; reduce noise and
vibration; and improve reliability.

532-06-11

W84-70118

Lewis Research Center, Cleveland, Ohio.
CONVERTIBLE ENGINE SYSTEM TECHNOLOGY
K. L. Abdalla 216-433-5175

(505-42-32)

Part of the NASA Rotorcraft Program is aimed at advancing
technology in engine components, transmissions, and propulsion
system integration. Objectives are to improve propulsion system
durability, reliability, and cruise fuel consumption to reduce life
cycle cost, to develop propulsion technology unique to high
productivity vehicles, and to increase operational capability and
flexibility. The objective of this program is to provide a research
tool for the Government to determine the feasibility of and advance
the technology for advanced high speed rotorcraft. Technology
readiness will be demonstrated in an experimental propulsion
system incorporating advanced engine concepts such as conver-
tible engines, and advanced integrated airframe/engine controls
systems.

532-06-12
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W84-70119 532-06-13
Langley Research Center, Hampton, Va.

ROTORCRAFT VIBRATION AND NOISE

Robert C. Goetz 804-865-2042

(505-42-23)

The objectives of this research are to develop the technology
for reducing the interior noise of helicopters through transmission/
airframe isolation, to develop the technology for improving rotor
noise methodology and a design to a noise criteria capability
through the acquisition of acoustic data and development of noise
prediction methods and to exploit the full potential of modern
analytical techniques such as finite element modeling analysis for
predicting and controlling the vibration characteristics of new
rotorcraft vehicles during the design process. The noise and
vibration work will be accomplished through a combination of major
contractual efforts that involve all major U.S. manufacturers of
helicopter airframes in parallel with in-house research. Contracted
efforts on vibration characteristics will include coupled rotor-
airfframe analysis, modeling of difficult components, further
development of FEM of both sheet metal and composite air-
frames, and advanced applications by the industry. Contracted
efforts on noise include structural acoustics, basic aeroacoustic
research, system elements development, further acquisition of
noise data base and noise reduction technology developments.

W84-70120 532-09-10
Ames Research Center, Moffett Field, Calif.

RSRA/X-WING ROTOR FLIGHT INVESTIGATION

J. W. Lane 415-965-6576

(532-03-11)

The goal of this program is to adequately demonstrate specific
X-wing technology such that this proof-of-concept flight investiga-
tion program coupled with the successful completion of the
DARPA/NASA Convertible Engine Program and the DARPA/Army
NOTAR Program would provide the necessary technology base
such that a low risk development program could be initiated for
an X-wing prototype vehicle. The X-wing is a four-bladed extremely
stiff rotor utilizing circulation control aerodynamics for lift and rotor
control, which is stoppable in flight. When stopped, the rotor/wing
becomes two forward swept and two aft swept fixed wings in an
‘X* configuration. For the X-wing flight experiment one rotor systems
research aircraft (RSRA) will be configured as a compound
helicopter using an X-wing rotor system driven by two GE
T-568 engines that will also drive a compressor through a modified
S-61 gearbox and clutch. A digital fly-by-wire flight control system
will be developed to control the rotor utilizing higher harmonic
control and hub moment feedback. This approach includes detailed
analysis, design, fabrication, ground tests, and flight testing of an
X-wing rotor system; modifications required to the RSRA; and
supporting analysis, wind tunnel testing, and simulation.

W84-70121

Ames Research Center, Moffett Field, Calif.
ADVANCED TILT ROTOR RESEARCH AND JVX PROGRAM
SUPPORT

John Foster 415-965-6577

(532-06-11)

Current levels of military and civilian interest in tilt rotor
applications provide the incentive and justification for NASA to
continue with a program to advance the state-of-the-art for tilt
rotor configuration optimization and to provide technology transfer
support for on-going aircraft development (JVX). The goals of this
effort are to provide simulation, wind tunnel, and flight test data
support for the joint services JVX program and to provide for
advanced tilt rotor technology development for subsequent tilt
rotor vehicle applications. Flight test work includes military mission
evaluation tests as well as terminal area and certification criteria
development for the civil sector. Wind tunnel work is aimed at a
more complete understanding of the vehicle aeromechanics and
resultant vehicle optimization.

532-09-11
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High-Performance Aircraft Systems Tech-
nology

W84-70122 533-02-11
Hugh L. Dryden Flight Research Center, Edwards, Calif.
ADVANCED FIGHTER TECHNOLOGY INTEGRATION/F-111
(AFTI/F-111)
Louis L. Steers 805-258-3158

The objective of this program is to conduct a series of
experiments to verify in flight the predicted performance gains for
the AFTI/F-111 mission adaptive wing. The flight experiments will
verify the performance of active controls for load alleviation and
reduced static stability incorporated in the AFTI/F-111 mission
adaptive wing (MAW) aircraft. Dryden Flight Research Facility will
operate the F-111 aircraft and conduct an investigation of the
MAW as a part of the joint NASA-Air Force AFTI/F-111 program.
Dryden will participate in design reviews, develop and operate
instrumentation and define flight test plans.
W84-70123 533-02-21
Hugh L. Dryden Flight Research Center, Edwards, Calif.
ADVANCED FIGHTER AIRCRAFT (F-15)
Berwin M. Kock 805-258-3164

The objective is to provide flight test support for high speed
aircraft experiments. This will be accomplished by maintaining a
baseline capability, with a high performance aircraft, that can be
easily used to accommodate specific flight projects or experiments.
The baseline support will include contractor maintenance support,
instrumentation system operation, basic maintenance, and fuel.
W84-70124 533-02-31
Hugh L. Dryden Flight Research Center, Edwards, Calif.
F-4C SPANWISE BLOWING FLIGHT INVESTIGATIONS
R. G. Bryant 805-258-3147

The overall objective is to verify, through full-scale flight tests
with a modified F-4C airplane, the low speed and transonic
performance and the flying qualities, improvements predicted by
analytical and wind-tunnel studies or spanwise blowing. This
program is a cooperative effort between Ames and Langley
Research Centers. Factors not readily assessable in the wind-
tunnel will also be evaluated during the flight tests. These include
the use of spanwise blowing for improved maneuverability, control
of low-speed wing rock, alleviation of shock-induced separation
effects, and improved landing performance. Reynolds number and
scale effects will be investigated.
W84-70125 533-02-33
Langley Research Center, Hampton, Va.
SPANWISE BLOWING
P. J. Bobbitt 804-865-2961

The objective of this research is to verify, through full-scale
flight tests, the takeoff and landing and subsonic maneuver
performance and flying qualities improvements predicted by
analytical and wind tunnel studies for the spanwise blowing (SWB)
concept. The research will also provide information to define the
effects of vehicle configuration and flight regime on the optimum
nozzie location, size, geometry, and blowing rate. The approach
involves wind tunnel tests of an F-4 model in the NASA LaRC 7-
by 10-Foot High-Speed Tunnel to obtain the necessary data to
aid in definition of the flight experiments at DFRC. The wind tunnel
tests will evaluate an outboard location for the SWB nozzles in
addition to the inboard location currently on the airplane. Other
leading-edge devices will also be tested in the tunnel to asses
their effectiveness in controlling the leading-edge vortex flow.
W84-70126 533-02-50
Ames Research Center, Moffett Field, Calif.
PROPULSIVE LIFT TECHNOLOGY - QSRA FLIGHT EXPERI-
MENTS
Bedford Lampkin 415-965-6039

As demonstrated by the QSRA and supporting research
activities, advanced propulsive lift technology can significantly
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increase lift and overall performance for a wide variety of military
and civil aircraft operating in CTOL, RTOL, and STOL modes.
Current research continues to confirm the premise that an
optimally designed subsonic transport aircraft must feature some
powered lift technology. This means that future opportunities for
application of powered lift technology are essentially unbounded.
The Propulsive Lift Technology Research program addresses these
opportunities with a muiti-discipline research program using the
QSRA equipped with a digital computer, advanced electronic
displays, and a programmable head-up display-supported by a
comprehensive simulation and analysis program. Research will
investigate aerodynamic performance and flight control systems
including the application of propulsive lift to CTOL aircraft to reduce
field length, increase payload at equal field length, or optimize
other desired characteristics. Flying qualities criteria for highly
augmented control modes will be defined and display concepts
will be investigated for shipboard operations and military missions.
Operating margin criteria will be defined for approach and landing.
Design data for civil and military specifications and civil certification
criteria for aircraft using this technology will be developed. Research
activities include establishing fanding field length for military and
civil operations, as well as applying real-time energy management
techniques for configuration management and flight profile
generation. Maneuvering enhancement by the application of
propulsive life will be investigated for noise abatement, fuel
conservation, and military applications.
wW84-70127 533-02-51
Ames Research Center, Moffett Field, Calif.
POWERED LIFT SYSTEMS TECHNOLOGY - HARRIER FLIGHT
RESEARCH PROGRAM
Bedford A. Lampkin 415-965-6039

The Marine Corps will deliver the YAV-8B Harrier aircraft to
Ames Research Center in the 2nd quarter of FY-84. A flight
research program will be conducted in several phases at Ames
Research Center and Dryden Flight Research Facility. The first
flight phase, initiated in FY-84, will be conducted with essentially
an unmodified aircraft to obtain a qualitative assessment of
simulation results and the initial documentation appropriate for
the development of parameter identification techniques. Following
phase |, the aircraft will undergo modifications in preparation for
the phase Il flight research. Activities in FY-84 will also include
pilot and maintenance personnel training, simulation investigations,
and initial equipment procurement. McDonnell Aircraft Company is
presently under contract to Ames Research Center to provide
engineering and technical support for the YAV-88 research aircraft.
W84-70128 533-02-61
Hugh L. Dryden Flight Research Center, Edwards, Calif.
AFTI/F-16
C. R. Jarvis 805-258-3311

The overall objective of the AFTI/F-16 program is to quantify
the benefits and penalties of the individual and integrated
technologies proposed to improve weapon system effectiveness
and survivability by flight demonstration of air-to-air and air-to
surface offensive and defensive mission roles. The digital flight
control system (DFCS), automatic maneuvering attack system
(AMSA) and pilot-vehicle interface (PVI) technologies are being
implemented in a modified F-16 to allow flight evaluations of such
non-classical control modes as direct lift and side force, flat turn,
fuselage pointing, and uncoupled independent control of aircraft
rotation and translation. The AFTI/F-16 airplane will be flight
tested and evaluated by a joint Dryden, USAF and contractor
flight test team and will be operated and maintained from
Ames-Dryden facilities.

W84-70129
Hugh L. Dryden Flight Research Center, Edwards, Calif.
DECOUPLER PYLON FLIGHT EVALUATION
M. R. Barber 805-258-3165
(633-02-23)

In order to obtain maximum utilization of fighter aircraft, many
different types of combinations of stores are pylon-mounted to

533-02-71



the wings. The carriage of these stores can result in reduced
flutter speeds or flutter placards with corresponding degradation
in mission effectiveness. The NASA Langley Research Center
(LaRC) has developed a pylon, the decoupler pylon, which
suppresses wing/store flutter. The decoupler pylon dynamically
isolates the wing from the store pitch inertia effects by means of
soft spring and damper elements. Static pitch orientation of the
store is maintained by a low-frequency control system. The
decoupler pylon has been shown to be effective in suppressing
wing/store flutter by analysis and wind tunnel tests on a rectangular
research wing and in transonic wind tunnel tests on the F-16 and
YF-17 flutter models. These results have been very encouraging
and NASA has defined a program to flight test the decoupler
pylon. A feasibility study and conceptual design have been
conducted under contract establishing that the decoupler pylon
concept can be implemented in flight hardware for testing on the
F-16 aircraft. General Dynamics Inc. has fabricated a decoupler
pylon for an F-16 aircraft under contract to LaRC. Flight tests of
the decoupler pylon will be conducted under this RTOP.

W84-70130
Hugh L. Dryden Flight Research Center, Edwards, Calif.
FORWARD SWEPT WING (X-29A)
Walter J. Sefic 805-258-3145

The objective is to provide technical advisory support, conduct
analysis, wind tunnel tests, simulations, ground facility tests and
flight tests in order to discharge responsibilities established in the
NASA/DARPA Memorandum of Agreement concerning the Forward
Swept Wing Program. Dryden will provide technical support through
participation in design reviews, independent analysis, ground tests,
flight certification and readiness reviews, and through the implemen-
tation of a high fidelity real-time piloted simulation at Dryden. Dryden
will also provide approval of quality assurance plans will provide
proven flight test instrumentation from the Dryden inventory. Ames
North will provide a high fidelity moving base simulation of the
X-29A to study approach and landing characteristics.

533-02-81

W84-70131
Langley Research Center, Hampton, Va.
FORWARD SWEPT WING
P. J. Bobbitt 804-865-2961

The objective of this research is to conduct analyses, wind
tunnel tests, simulations, ground facilities tests and flight tests on
the forward swept wing as necessary to explore and evaluate
advanced technologies. The research will provide high Reynolds
number wind-tunnel data for correlation with flight data and will
support prediction of stall/spin characteristics. The approach
involves design and fabrication of a X-29A aircraft model for testing
in the National Transonic Facility. The stall/spin research will
include static and dynamic-force tests, dynamic model flight tests,
and piloted simulation studies.

§33-02-83

W84-70132

Langley Research Center, Hampton, Va.
ADVANCED HIGH-SPEED AIRCRAFT CONCEPTS
R. C. Goetz 804-865-2042

(505-45-23)

The objectives of the research conducted under this RTOP
are to verify the load alleviation characteristics of active control
landing gears through static drop tests and full scale flight tests,
and to investigate the aeroelastic characteristics of oblique wings
through wind-tunnel tests and analyses once aerodynamic and
structural characteristics are defined. The approach includes the
modification of a set of F-4C landing gear to incorporate active
controls and static drop testing the gear at the Langley Landing
Dynamics Facility. The modified gear will then be delivered to
DFRF and installed on a USAF F-4C airplane for flight testing.
The flight tests will include touchdown and taxiing operations over
various runway surfaces, with and without the active control system
being operational.

533-02-93
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W84-70133
Lewis Research Center, Cleveland, Ohio.
TURBINE ENGINE HOT SECTION TECHNOLOGY (HOST)
D. E. Sokolowski 216-433-6910

The overall objective of this effort is to improve durability
prediction of combustor liners and turbine vanes and blades for
advanced aircraft turbine engines. Life prediction systems will be
made more effective by improving system elements which char-
acterize fundamental behavior. These include models for
high-temperature materials, aerodynamics, heat transfer, and
non-linear finite element structural analyses. The effort consists
of contracted and in-house research, both analytical and experimen-
tal in nature, in several technical disciplines. The analytical activities
are those needed by industry and include computerized models
that describe the environments and complex loading in hot section
components of such engines. The experimental activities provide
data required by the analytical models. In addition, experimental
testing will enable demonstration of the validity of the models and
the superiority over current methods.

533-04-12

Subsonic Aircraft Systems Technology

W84-70134

Langley Research Center, Hampton, Va.
TRANSPORT COMPOSITE PRIMARY STRUCTURE
H. L. Bohon 804-865-3081

(534-06-23)

The primary objective of the ACST program is to develop
technology for and accelerate the introduction of composite
material in wing and fuselage components of U.S. military and
commercial transport aircraft. The program will provide generic
design approaches and structural data required to achieve a level
of technology maturity in the application of heavily loaded,
post-buckled, strength critical, safety-of-fight composite structures
to large transport vehicles. Currently contracts with the transport
manufacturers to develop wing key technology on critical joints,
fuel containment, and durability/damage tolerance will continue to
completion. Study contracts to identify long lead technology
considered vital to the efficient application of composites to
fuselage structures were initiated FY-83. The successful completion
of these programs in early FY-84 will pave the way for major
multi-year technology contracts which will culminate with ground
tests of moderately sized composite wing boxes and fuselage
curved panel sections. The development of technology applicable
to composite empennage structure will continue under an existing
contract with a transport manufacturer.

534-06-13

W84-70135 534-06-23
Langley Research Center, Hampton, Va.

COMPOSITE MATERIALS AND STRUCTURES

R. C. Goetz 804-865-2042

(505-33-33)

The objective of this research is to develop the technology
required to achieve the full weight reduction potential of advanced
filamentary composites applied to airplane structures. Primary
emphasis will be placed on understanding the fracture behavior
of composites, particularly the rapid growth of damage induced
by low-velocity impacts of loaded structure. Experiments and
analytical studies will be used to relate material performance to
constituent properties. Mechanisms of material toughening will be
studied and the results used to guide new material development.
Structural concepts for enhancing damage tolerance will be
developed, analyzed, and verified through tests of panels and
built-up structural components. The efficiency of bolted and bonded
joints will be compared for both static and repeated (fatigue)
loading. Concepts for efficiently and reliably joining composites
will be developed. The cure mechanics of new resin systems will
be studied and techniques developed to assure consistent quality
of laminated parts.
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Advanced Propulsion Systems Technol-
ogy

W84-70136 535-03-12
Lewis Research Center, Cleveland, Ohio.

ADVANCED TURBOPROP PROGRAM

G. K. Sievers 216-433-4000

(505-40-32)

The objective of the Advanced Turboprop Program is to develop
propeller and related drive system and aircraft technologies critical
to efficient, reliable, and acceptable operation of future advanced,
high-speed, turboprop-powered aircraft. Both single-rotating and
counter-rotating propeller systems and their technologies are being
evaluated. A major emphasis in the program is the design,
fabrication, and flight test of an advanced single-rotating large-scale
propeller (9-foot diameter), powered by an available gas-turbine
engine with a modified existing gearbox, to evaluate and correlate
propeller structural integrity and cabin environment. Another major
emphasis is the evaluation of counter-rotating propellers and their
unique systems (e.g., engine systems). Supporting technology effort
(analysis and tests) is conducted in the areas of propeller
aerodynamics, acoustics, structures, and dynamics; aircraft cabin
environment (both noise and vibration), and aircraft installation
aerodynamics. Studies of advanced turboprop propulsion systems
and components, and of advanced turboprop aircraft and their
missions, are conducted to provide guidance to the technology
efforts. NASA-Lewis Research Center has overall management
responsibility for the program, but other centers conduct portions
of the program that lie within their areas of expertise (e.g., Ames
and Langley Research Centers: installation aerodynamic; Langley
Research: cabin environment; Ames Research Center - Dryden
Flight Research Facility: Near-field noise tests of sub-scale propeller
models on JetStar aircraft.)
W84-70137 535-05-12
Lewis Research Center, Cleveland, Ohio.

SMALL ENGINE COMPONENT TECHNOLOGY PROGRAM
Carl C. Ciepluch 216-433-6644

The objective of this effort is to provide the advanced
technology base needed to insure the technical advantage of U.S.
manufacturers in the future small engine marketplace. The
approach will be a two phase program to evolve, evaluate, and
verify the needed advanced technology for gas turbine engines of
250 to 5000 SHP suitable for general aviation, commuter, and
rotorcraft applications. Phase 1 will consist of: discipline research
and technology; component research and technology; systems
research and technology; and systems analysis and assessment
studies. Phase 2 will consist of construction of one or more
advanced technology verification test vehicles, and evaluation of
promising concepts in an advanced technology engine environment.
This overall approach will provide industry with the capability to
design and build small engines with performance, reliability,
maintainability, and durability approaching that of large engines.

Numerical Aerodynamic Simulation

W84-70138 536-01-11
Ames Research Center, Moffett Field, Calif.

NUMERICAL AERODYNAMIC SIMULATION (NAS) PROGRAM
F. R. Bailey 415-965-6419

(505-37-03)

The objectives of the NAS Program are to develop a NAS
capability that will act as the pathfinder in advanced, large-scale
computer system capability through systematic incorporation of
state-of-the-art improvements in computer hardware and software
technologies; provide a national computational capability, available
to NASA, DOD, industry, other Government agencies, and universi-
ties, as a necessary element in insuring continuity leadership in
computational fluid dynamics and related disciplines; and to provide
a strong research tool for OAST. The NAS Program will consist
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of three major elements: the NAS Processing System Network
(NPSN), the Numerical Aerodynamic Simulation Facility (NASF) to
house the NPSN and support personnel, and the management
and operation of the NPSN/NASF complex. This RTOP supports
overall NAS Program planning, NPSN design, implementaton,
integration and test. The NPSN development will be organized
into three major phases in a building block approach: network
prototype development; initial operating configuration development;
and extended operating configuration development.

Space Research and Technology Base

Fluid and Thermal Physics Research and
Technology

W84-70139 506-51-11
Ames Research Center, Moffett Field, Calif.

COMPUTATIONAL AND EXPERIMENTAL AEROTHERMODY-
NAMICS

V. L. Peterson 415-965-5265

(505-31-01; 506-53-31; 506-63-36)

The objective is to establish aerothermodynamic technology
and configuration design concepts to improve vehicle safety,
reliability, versatility, and aerodynamic efficiency with maximum
payload for Earth-orbital missions and planetary exploration.
Advanced computational methods and computer codes will be
developed for predicting vehicle flow fields and performance. Flow
models (used in these computer codes) will be developed from
“building block” numerical and physical experiments. Aerother-
modynamic studies will be performed of aero-assisted orbital transfer
vehicles (AOTV) and advanced maneuvering entry vehicles. Flight
data for existing reentry vehicles will be analyzed. New instrumenta-
tion techniques will be developed for the measurement of
turbulence quantities in 3-dimensional flow fields. The use of the
Shuttle Entry Air Data System (SEADS) will be investigated at
subsonic and transonic speeds by the Dryden Flight Research
Facility.

wW84-70140 506-51-13
Langley Research Center, Hampton, Va.
ENTRY VEHICLE AEROTHERMODYNAMICS
G. D. Walberg 804-865-3887

The objective of this effort is to improve the fundamental
understanding of aerodynamic and aerothermodynamic flow
phenomena over entry vehicles in the continuum, transitional, and
rarefied flow regimes. Results of this work will permit significant
advances in the capabilities, reliability, versatility, and efficiency of
future space transportation vehicles. The intent is to conduct
fundamental and applied research using wind tunnels, flight data,
and analytical techniques to expand the data base and the pertinent
technologies beyond that established for shuttle. Specific studies
will be directed toward, the solution of aerothermodynamic problems
associated with Earth-to-orbit and orbital-transfer vehicles, includ-
ing aerodynamic performance, viscous-interaction and real-gas
effects, vortex interactions, heat transfer, basic configuration
shaping, and the development of computational techniques using
both continuum flow and noncontinuum flow assumptions. These
techniques will be applied to analyze the flows about complex,
three-dimensional, high angle-of-attack configurations representa-
tive of advanced space transportation systems; the rarefied flow
entry of aeroassisted OTV’s to space-station drag, and to
contamination from propulsion exhaust products.

W84-70141
Lyndon B. Johnson Space Center, Houston, Tex.
AEROBRAKING ORBITAL TRANSFER VEHICLE FLOWFIELD
TECHNOLOGY DEVELOPMENT
W. D. Goodrich 713-483-3905

Flowfield simulations based on numerical solutions to the

506-51-17



equations governing 3-D viscous, compressible, reacting air have
provided 'benchmark’ heating and shock layer predictions for both
the Orbiter thermal protection system (TPS) design and postflight
data analysis. Although the experience gained in this advanced
flowfield simulation capability for design purposes was a positive
one, the complexity of the Orbiter flowfield challenged both the
numerical and physical aspects of this capability. Because the
severity of the environment, the stable temperature limitations of
surface materials in this environment, and the anticipated complex-
ity of an aerobraking orbital transfer vehicle (OTV) flowfield, the
current flowfield capability will have to be revised to improved
computational efficiency, accuracy, and physical fidelity which will
help to enable a reusable TPS design. To this end, the objectives
of this RTOP are: (1) update numerical algorithms for accuracy
and efficiency; (2) determine production and rate of disposition of
excited molecules formed in gas phase and from catalytic
recombination on relevant TPS surfaces; and (3) determine effects
of gas phase and surface reactions on heat flux on TPS surfaces
for OTV. The approach will include numerical flowfield simulations
that parametrically establish the sensitivity of heating rate predic-
tions to varying chemical reaction assumptions, and laboratory
experiments in flow tube reactors and arc jet facilities to establish
reaction dynamics information. This information will be incorporated
into the flowfield codes for use in establishing the most realistic
heating environment and TPS design for an OTV.

W84-70142
Langley Research Center, Hampton, Va.
DETAILED AEROTHERMAL LOADS
R. C. Goetz 804-865-2042

The primary objective of this effort is to identify and understand
flow phenomena and flow/surface interaction parameters required
to define detailed aerothermal loads for structural design. The
secondary objective of this effort is to develop and validate analysis
and test methods for the prediction and verification of structural
response in thermal environments for use in the support of design
and qualification of aerospace vehicles. Effects of wavy surfaces,
coves, gaps, protuberances, wing/body and wing/elevon junctions
will be studied in wind tunnel tests. Selected problems will be
studied analytically. Some effort will also be focused on mass
addition cooling effects on flow phenomena with initial emphasis
on conical shapes.

506-51-23

W84-70143
Ames Research Center, Moffett Field, Calif.
THERMO-GASDYNAMIC TEST COMPLEX
F. J. Centolanzi 415-965-5269

This RTOP covers the operation, maintenance, repair, and
improvement of the facilities of the Thermo-Gasdynamic Test
Complex. These facilities consist of: the Arc-Jet Complex; 3.5-foot
Hypersonic Wind Tunnel; High Reynolds Number Channels; Ballistic
Range Facilities; and the Electric Arc Shock Tube Facility. The
objective of this effort is to provide aerodynamic and thermal testing
in support of research and technology programs for NASA,
Department of Defense, other government agencies, and industry.
Program areas supported include generic research applicable to
spacecraft thermal protection systems, planetary entry aerother-
modynamics, fluid dynamics (including boundary layers) and experi-
mental verification of various computer codes.

506-51-41

Materials and Structures Research and
Technology

W84-70144
Ames Research Center, Moffett Field, Calif.
SURFACE PHYSICS AND COMPUTATIONAL CHEMISTRY
J. O. Arnold 415-965-6209
(505-37-01)

The objective is to develop a detailed understanding of the
mechanisms which control important properties of matter over a
wide range of environments. This understanding is leading to the

506-53-11
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development of new materials and processes needed by the
agency. Work is proceeding in the areas of surface physics and
computational chemistry. In surface physics, properties of metallic
interfaces are being determined by probing their structure at the
atomistic level. High lateral and depth resolution chemical analysis
by Auger Electron Spectroscopy is used to measure the composi-
tional structure of high temperature metallic corrosion scales.
Knowledge of surface/environment interactions is being improved
by studying chemisorption and surface reactions on macroscopic
(single crystal) and microscopic (cluster) metal surfaces. Work is
underway on the interaction of electron beams with gaseous
adsorbates on well-defined metal surfaces. In computational
chemistry, the physical and chemical properties of molecules and
small atomic clusters (5-48 atoms) are being calculated using
state-of-the-art wave function computer codes. These quantum
mechanical results for the small atomic clusters are extrapolated
by classical mechanics to determine surface and bulk properties
of materials. Improvements in precision, code optimization and
approximate methods are allowing larger systems to be studied,
thus requiring smaller extrapolations to obtain surface and bulk
properties. This also helps to elucidate the manner in which
properties of atomic clusters approach those of the bulk material.
These calculations are currently being used to investigate (and/or)
model crack initiation and propagation, chemisorption, diffusion,
corrosion, catalysis, and internal rotations and photo-oxidation of
polymer chains.

W84-70145

Lewis Research Center, Cleveland, Ohio.
MATERIALS SCIENCE-NDE AND TRIBOLOGY
C. Lowell 216-433-6922

(506-33-12; 506-33-32)

The objectives of this RTOP are to develop greater under-
standing of materials with aerospace propulsion and power potential
and to develop guidelines for improving their physical/mechanical
properties and reliability. Fundamental studies are aimed at
investigating mechanical and other factors that limit material
reliability, performance, and useful life. Fundamental studies are
also aimed at identifying scientific concepts that might be applied
to substantially improve aerospace materials. Material properties/
performance will be enhanced via innovative application of
nondestructive evaluation concepts/models for characterization of
microstructure and mechanical properties. This involves advanced
nondestructive evaluation technology that goes beyond defect
detection and characterization. The objective, therefore, is to
develop technology for assessing material properties as well as
diverse flaw populations that govern or influence mechanical
behavior, reliability, and residual life. The basics of friction, wear,
adhesion, thin film liquid lubrication, and the chemistry and
morphology of solid lubricants will be studied. The work will focus
on new tribological materials such as amorphous alloys (metallic
glasses) and polycrystalline ferrites subjected to temperatures
ranging from room to 800 C in terms of chemical, morphological,
and tribological characteristics. The analytical and experimental
results of both parts of this RTOP will have far reaching practical
applications for a wide range of aerospace materials, structures,
and components.

506-53-12

W84-70146 506-53-15
Jet Propulsion Laboratory, Pasadena, Calif.
FUNDAMENTALS OF MECHANICAL BEHAVIOR OF COM-
POSITE MATRICES AND MECHANISMS OF CORROSION IN
HYDRAZINE
Amitava Gupta 213-354-5783

This RTOP is divided into two tasks. The long turn objective
is to develop a fundamental understanding at the molecular level
of the behavior of polymers with major emphasis on candidate
composite matrix materials. From correlations of molecular
parameters with the observed mechanical properties, strategies
will be developed for seeking molecular structures of polymers
and composite systems with improved performance, life and cost.
In thermosetting polymers, the FY-84 objectives are to complete
the characterizations of the network topology and molecular
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relaxation mechanisms of epoxy systems as a function of cure.
The approach will involve sol/gel analysis and swelling measure-
ments of the cured polymers, as well as characterization of
birefringence and mechanical response as a function of strain as
well as temperature and strain rate. In thermoplastics the objectives
for FY-84 are o determine the physical aging effect on yielding
and embrittlement of poly (methyl mechacrylate) (PMMA), and to
characterize the molecular relaxation mechanism of high perfor-
mance thermoplastic matrix material for high temperature applica-
tions. The approach will involve measurements of dynamic
mechanical properties and birefringence, and molecular motion
using electron spin resonance. The effects of microstructure,
contamination, stress and alloy composition on corrosion tenden-
cies of alloys in hydrazine will also be investigated. A test matrix
has been established to study the effects of alloy composition,
microstructure, and contamination of the propellant on the progress
of corrosion caused by the action of hydrazine on metal surfaces
using scanning electron microscopy and electron spectroscopy
for chemical analysis. The data will be used to gain a fundamental
understanding of the corrosion mechanism and to determine the
kinetics of corrosion and the activation parameters.

W84-70147 506-53-17
Lyndon B. Johnson Space Center, Houston, Tex.
REFINING OF NONTERRESTRIAL MATERIALS
David S. McKay 713-483-3816

These studies are designed to provide data on chemical and
physical processes which might be used to extract useful minerals,
metals, and glasses from lunar rocks and soils for ultimate use in
supporting space activities in near Earth orbit, in geosync orbit
and on the lunar surface. Laboratory experimentation will be used
to study some process by which potentially useful materials may
be extracted from lunar rocks and soils. These studies will be
confined to the laboratory scale at the bench-top level and will
concentrate on the determination of basic physical properties which
define and quantify processes. Our specific efforts are focussed
on the separation of analogs to lunar soil and to actual lunar soil
into their constituent mineral phases using both electrostatic and
magnetic techniques. Additionally, appropriate size separation
techniques will be developed and evaluated.

wsa4-70148

Langley Research Center, Hampton, Va.
SPACE DURABLE MATERIALS

R. C. Goetz 804-865-2042

(505-33-33; 505-33-23)

The objective of this reseach is to provide the technology
necessary to assure the timely availability of materials for space-
craft, large-area space structures, and advanced space transporta-
tion systems. Current emphasis is being placed on establishing
the performance capability of polymer films and composites in the
radiation environment of space, characterizing the dimensional
stability of metal and polymer matrix composites for space
applications, developing concepts to provide thermal control
coatings with tailored optical and electrical properties, and
understanding the mechanical behavior of composites to improve
their damage tolerance. Current and advanced polymer films and
composites will be subjected to laboratory simulated space radiation
(proton, electrons, UV, etc.) to establish overall materia! perfor-
mance and to identify radiation damage mechanisms. These studies
will serve as a guide to develop models to predict material
performance in the space environment and to evolve more radiation
resistant materials. Precision experimental and analytical tech-
niques will be developed to characterize the dimensional stability of
composite materials for spacecraft applications. Sputter coating
techniques will be developed to tailor metallic/oxide thermal
control coatings having desired emittance/absorptance and
durability features. A generic methodology wiil be established for
prediction of the fracture strength of composites as well as
concepts to achieve improved damage tolerance.

506-53-23
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W84-70149 506-53-25
Jet Propuision Laboratory, Pasadena, Calif.
EFFECTS OF SPACE ENVIRONMENT ON COMPOSITES
Amitava Gupta 213-354-5783

The long range objective is to utilize fast pulsed particle
(electron, proton, ion) beams and UV light sources along with
advanced spectroscopic and analytical techniques to gain under-
standing of primary degradation processes caused by space
radiation in polymeric and composite materials. This information,
coupled with conventional exposure test data will be used to
develop a reliable methodology for estimation of the long term
effects of space environment on such materials. The objectives
for FY-84 are to initiate development of a model for proton damage
in epoxies, polysulfone and other candidate materials, to extend
studies of the effects of UV radiation on polymeric materials into
the vacuum UV region, to continue development of a model of
the effects of energetic oxygen atoms on Kapton and other
materials and to continue electron beam and proton beam radiolytic
studies on epoxies, polysulfones and other candidate systems.
Transient measurements utilizing fast optical and esr detection
assemblies, following pulse radiolysis or UV excitation, will be used
to identify transient intermediates and to determine rates of fast
processes such as dissociation of primary intermediates, generation
and decay of excited electronic states resulting from ion recombina-
tion or other secondary processes and radical formation and
disappearance. These data along with other spectroscopic (Raman,
FTIR, etc.) and analytical data will be used to develop models of
degradation and a reliable prediction methodology for multiyear
lifetime applications.
W84-70150 506-53-26
Goddard Space Flight Center, Greenbeit, Md.
ELECTRICALLY CONDUCTIVE THERMAL CONTROL COA-
TINGS
John H. Henninger 301-344-5309

The objective of this RTOP is to deveiop advanced conductive
thermal control coatings and coating techniques. The needed
advancements have been established by consultation with industry,
thermal design, experiment and materials personnel. Capabilities
and facilities for development, evaluation, and qualification efforts
are all currently active within the proposing Goddard Space Flight
Center (GSFC) organization. The final products of this program
will be definitive procedures and data for the preparation of coatings
for space flight use, permitting private industry to act as suppliers.
The proposed catagories of investigation are: (1) The development
of composite vacuum deposited coatings on relatively thin, < =
0.1 mil, polyamide films using several vapor deposition techni-
ques. The final coating will be tailored to yield high solar reflectance
and thermal emittance values to produce low alpha/epsilon ratios
and with known sensitivity to contamination. (2) The development
of new vacuum deposition procedures for enhancing the utilization
of electrically conductive and transparent indium oxide coatings.
The use of RF ion plating techniques and plasma tube ionization
in conjunction with varying glow discharge rates will be evaluated.
(3) The modification of existing GSFC formulations and applications
relating to electrically conductive inorganic paints. The approach
taken will be to optimize pigment size and attempt to improve
vehicle conductivity at low temperature.

W84-70151
Lyndon B. Johnson Space Center, Houston, Tex.
HYPERVELOCITY IMPACT RESISTANCE OF COMPOSITE
MATERIALS
J. L. Crews 713-483-5171

Composite materials are being used in spacecraft structures
on an increasing scale. In orbit, these materials may be exposed
to hypervelocity impacts with meteoroids and space debris at
relative velocities of 20km/sec and 10km/sec respectively. Past
research has defined the hypervelocity impact resistance of
aluminum alloys, but little or nothing is known about the properties
of composite materials. A series of tests are planned to define
the hypervelocity impact properties of a number of composite
materials and some simple structures made of the composites.

506-53-27



These tests will provide an engineering design criteria for the use
of composites in structures exposed to the meteoroid/debris
environment. Several materials will be selected for intensive tests,
using a large light gas gun at Ames Research Center to impact
projectiles up to 2 cm diameter at 10km/sec, and a small light
gas gun at Johnson Space Center to impact smaller projectiles.

W84-70152

Marshall Space Flight Center, Huntsville, Ala.
SPACE DURABLE COMPOSITES AND THERMAL CONTROL
SURFACES

A. F. Whitaker 205-453-8477

(506-53-23)

The objective of this RTOP is to provide advanced materials
technology that will be necessary to assure successful development
of future spacecraft, large-area space structures, and advanced
space transportation systems. Major areas of investigation include
extending environmental durability of materials to at least 10 years
in both LEO and GEO, increasing durability and/or repairability of
thermal control coatings, identifying significant damage mechan-
isms that degrade materials, and evaluating new and improved
composites for environmental resistance. Two tasks, both ongoing,
are being pursued under this RTOP to develop the technology
needed in the areas of space environmental effects and durable/
repairable thermal control surface. In the Space Environmental
Effects on Materials task, development long-term space effects
on materials will be continued. Metal matrix composites and other
new technology materials will be added to the evaluation matrix.
Predictive modeling of materials response to various environmental
stimuli will be further developed. In the Durable/Repairable Thermal
Control Surfaces task, work will be continued to develop thermal
control surfaces technology to provide longer life, increased
performance, on-orbit servicing, and improved particular and
contamination resistance.

506-53-29

W84-70153

Ames Research Center, Moffett Field, Calif.
THERMAL PROTECTION SYSTEMS MATERIALS AND SYSTEMS
EVALUATION

H. K. Larson 415-965-5369

(506-51-11; 506-63-36)

The objective is to provide thermal protection systems (TPS)
concepts and materials for heat shields to protect Earth and
planetary entry vehicles during atmospheric entry. The specific
objectives are to develop concepts and materials for Aerobraking
Orbital Transfer Vehicles and Advanced Military Spaceflight
Capability; develop improved materials and minimum weight TPS
to enhance the space shuttle and enable fully reusable advanced
space transportation systems development; develop planetary
probe and solar probe heat shield materials and determine methods
to minimize heat shield weights; develop concepts and heat shield
materials for safe Earth entry of radioactive power sources;
support DoD requirements. The system requirements for each end
use are defined. Thermal protection material parameters are
determined that meet these requirements. Materials are either
selected from the extensive technology in existence or new
materials with optimized properties are developed. Candidate
thermal protection concepts and materials are subjected to
systematic analysis and testing to qualify them for the defined
end use. Extensive unique Ames arc plasma test facilities
developed for space shuttle and planetary entry probes are used
in the experimental evaluations. Analytical studies are performed
utilizing both the aerothermal environmental and material response
to obtain in-depth understanding of the material characteristics.
Materials are often developed as a result of these studies to
meet the ever more stringent requirements for atmospheric entry
thermal protection.

506-53-31
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W84-70154 506-53-33
Langley Research Center, Hampton, Va.

THERMAL PROTECTION SYSTEMS FOR EARTH-TO-ORBIT
STS

R. C. Goetz 804-865-2042

(506-53-43; 506-51-23)

The objectives of this research are to provide thermal protec-
tion systems materials and concepts for advanced space transpor-
tation systems that provide improved durability and operational
costs compared to the current FRSI, LI-900 and LI-2200 RSI
systems. Materials research includes development, characteriza-
tion, and enhancement. Development efforts will be focused on
fabricability of advanced carbon-carbon (ACC) and the characteriza-
tion effort will focus on foil gage titanium, ODS alloys and
superalloys, and thin gage ACC. Enhancement efforts will be
focused on emittance, creep, oxidation and strength for titanium,
superalloys, and ACC. Concepts research includes metallic
pre-packaged and ACC post-supported standoff concepts. These
concepts will be evaluated in various Langley high temperature
wind tunnels and will be subjected to other types of tests such as
foreign object impact and radiant heating. Arc tunnel and other
facilities will be used as required to validate and certify TPS for
multimission use. Heat shield testing support to the current STS
program will be provided.

w84-70155 506-53-40
National Aeronautics and Space Administration, Washington, D.C.
ADVANCED SPACE STRUCTURES AND DYNAMICS
Samuel L. Venneri 202-755-2364

The objective of this RTOP is to develop a wide range of
analytic tools and experimental techniques for use in the design,
development, and analysis of the structures and structural dynamics
of complex spacecraft and space structures. The program will be
structured to foster innovative engineering solutions and design
concepts for such vehicles. A number of key structural integrity
issues will be addressed in order to develop the understanding
and tools needed for the next generation of space structural design
concepts.

W84-70156

Ames Research Center, Moffett Field, Calif.
TECHNOLOGY FOR LARGE SEGMENTED MIRRORS IN
SPACE

R. Melugin 415-965-6530

(540-04-11; 159-41-01; 506-62-61)

The objective of this RTOP is the development of the technol-
ogy required for the design fabrication, and test of lightweight
mirror segments for large segmented mirrors in space. The Large
Deployable Reflector (LDR), a prime candidate for this technology,
is an orbiting 10- to 30-meter telescope for IR and submillimeter
astronomy. Conceptual and systems studies for the LDR have
identified top level drivers on the telescope such as aperture,
primary mirror focal ratio and mass per unit area, and image quality.
From these drivers, it was concluded that an assessment of
lightweight mirror segment technology was needed. A study by
Perkin-Elmer to assess the capabilities of existing mirror segment
technologies identified basic characteristics and design require-
ments for LDR mirror segments as well as surveyed a wide range
of currently available and developmental materials and several
fabrication techniques. Characterization of mirror segment materi-
als, fabrication, and test of subscale and full-scale segments will
provide crucial data for the tradeoffs ultimately leading to the
choice of the mirror segment technology for a proof-of-concept
demonstration for the mission.

506-53-41

w84-70157
Langley Research Center, Hampton, Va.
ADVANCED SPACE STRUCTURES
R. C. Goetz 804-865-2042

Research will be performed on structures for future spacecraft
including platforms, antennas, and space station and for future
space transportation systems. In-house, deployable and erectable
structural concepts and associated design technology will be

506-53-43
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developed for large platforms and antennas. Folding and packaging
techniques for very low-mass deployable structures will be
investigated. Effects of using very slender members to achieve
high packaging efficiency will be evaluated, and a slender-member
truss structure will be constructed for static and dynamic tests.
Studies of achievable accuracy will be conducted. In-house and
contract research on structures for future space transportation
systems will include fabrication of test panels for cryogenic tankage
and small component testing of advanced carbon-carbon structure.

w84-70158 506-53-45
Jet Propulsion Laboratory, Pasadena, Calif.

LARGE DEPLOYABLE REFLECTOR (LDR) PANEL DEVELOP-
MENT

P. N. Swanson 213-354-3273

(159-41-01)

The objective of this RTOP is to continue the development of
high surface precision structural composite reflector panels, based
on results of the recent JPL accomplishments, for a class of
antenna concepts for a large (10 to 30m) orbiting telescope for
submillimeter and far infrared (50 microns to 1 mm) astronomy.
Studies of submillimeter observatory concepts under RTOP
159-41-01 and results from a NASA sponsored workshop on Large
Deployable Reflector (LDR) technology clearly identifies the
reflector panel as a critical and enabling technology for LDR. The
major contributions to refiector panels surface error include
(1) manufacturing tolerances, (2) on-orbit thermal distortions and
(3) long term material dimensional stability. The JPL is initiating
development of LDR panel designs through a combination of
materials characterization, structural/thermal analysis, thermal/
vacuum testing of high precision graphite/epoxy panels, refinement
of analytical models, and the determination of materials properties
and configurations required to produce thermally stable structural
composite panels. Preliminary results of this development will be
available for the LDR workshop scheduled for the spring of 1985.
The proposed approach for this RTOP is to continue the develop-
ment of the thermally stable designs for graphite/epoxy panels
through a combination of analytical modeling, fabrication, and
testing. This would involve (1) initiation of composite materials
laminate analysis, (2) initiation of constituent composite materials
laboratory characterization, (3) thermal analysis, (4) initiation of
structural analytical characterization, (5) initiation of procurement
of high precision graphite/epoxy panels, (6) laboratory and thermal
testing of characteristic small sample pieces of proposed panel
design and (7) sample thermal/vacuum test.

W84-70159
Marshall Space Flight Center, Huntsville, Ala.
PLATFORM STRUCTURAL CONCEPT DEVELOPMENT
E. E. Engler 205-453-3958

Develop the integrated structural systems technology necessary
to insure the capability to provide functional, primary and secondary
deployable structural systems that support a (LEO) space station
thrust. The work defined by this plan shall be constrained/bounded
by the following parameters and considerations: The structural
concepts developed will be STS (Shuttle) compatible for both
transport and construction. The preferred method of construction
will be deployable/erectable, i.e., deployable modules that may
be assembled or erected into a variety of geometric forms. This
method will enhance the evolutionary growth of large space
systems. Structural concepts will be developed to accommodate
two basic structural forms: (1) linear/area structures and (2)
deployable volumetric structures. The premise is that area structure
may be constructed from linear elements. The structural system
concepts will be designed for deployment, assembly, operation,
maintenance, and repair in LEO. The designs will be based on
using an optimized mix of man (EVA) and machine for the
construction functions. The goal of the program is to develop,
demonstrate, and document (by 1986) evidence of advanced
structures technology that will enable the capability of a space
station mission.

506-53-49
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W84-70160 506-53-51
Ames Research Center, Moffett Field, Calif.

STRUCTURAL ANALYSIS AND SYNTHESIS

A. L. Carter 805-258-3255

Experimental data from flight and laboratory tests of high
temperature structures will be obtained and used to: (1) develop
strain gage foad measurement techniques for high speed flight
vehicles; (2) evaluate state-of-the-art analytical methods for high
speed flight vehicle; and (3) demonstrate new structural concepts
for high speed flight vehicles.
wW84-70161 506-53-53
Langley Research Center, Hampton, Va.

ANALYSIS AND DESIGN
R. C. Goetz 804-865-2042
(505-33-53)

The technical objectives are: (1) to develop advanced structural,
dynamics and thermal analysis methods for predicting the nonlinear
behavior of aerospace structures under mechanical and thermal
excitations; (2) to develop and validate analysis and test methods
for the prediction and verification of structural response in dynamic,
acoustic, and thermal environments for use in the support of
preliminary and advanced design, optimization, and qualification
of space transportation systems and payloads, spacecraft and
platforms; (3) to develop new analytical methods for predicting
the coupled structural dynamics and control of multi-body space
configurations; (4) to accomplish validated capability to control
excessive responses of large flexible space structures by active
and passive methods; (5) to develop mathematical algorithms for
muitidisciplinary optimization methods for aerospace structures. The
work will be accomplished through in-house efforts with both
contract and grant support.
W84-70162 506-53-55
Jet Propuision Laboratory, Pasadena, Calif.

SPACE VEHICLE DYNAMICS METHODOLOGY
J. A. Garba 213-354-2085

The long-term objective is to perform basic research in
structural dynamics and advanced mechanisms related to future
NASA space missions. The research will focus on technology
directly applicable to Space Station as well as methods for the
improved prediction of low frequency payload dynamics using
ground test and flight data. The objectives of the research in
support of the Space Station type structural systems are to develop
new methods for the analysis and synthesis of large complex
structural systems. The approach will be to develop methods for
the identification of structural parameters using flight measure-
ments, investigate methods for the modification of structural
parameters to improve the controllability, and to develop optimiza-
tion methodology accounting for both structural and control
parameters. The application of recent advances in computer
technology to the analytical techniques will be investigated. Basic
research in the development of advanced mechanisms for space
station will be initiated in FY-84. The objectives of the low frequency
dynamic payload response research are to reduce the cost of the
STS payload integration analyses, to improve the accuracy of such
analyses and to identify the requirements for research for future
missions. The approach will be to improve methods for the
prediction of upper bound payload member loads and to evaluate
modern techniques for modal testing using a real complex space
structure, the Galileo Interplanetary Spacecraft. The activities in
this RTOP will be coordinated with NASA Headquarters, other
NASA centers, the Dynamic, Acoustic and Thermal Environment
(DATE) Working Group, the Space Systems Technical Advisory
Committee (SSTAC), and related activities sponsored by the
Department of Defense (DOD), specifically the Air Force (AF).
W84-70163 506-53-56
Goddard Space Flight Center, Greenbelt, Md.

PAYLOAD DEFINITION METHODS
J. P. Young 301-344-8284
(506-63-36)
The objectives are to: (1) develop a more efficient and less



costly technique for performing STS lift-off and landng flight loads
analysis; (2) develop improved techniques for deriving vibroacoustic
and related combined environment design and test criteria for
STS payloads/components; (3) develop a software pre-processor
program that will generate flexible body descriptive data for input
into the DISCOS system dynamics analysis program. Structural
impedance representations will be developed for the STS and
payload in order to create a more cost-effective flight loads analysis
technique. In addition, this technique will be designed to permit
variations in payload stiffness, mass, or frequency in order to
provide the ability to efficiently investigate the effects of these
parameters on payload loads. The DISCOS program is to be
enhanced by developing the most optimal technique for reducing
the parameters that characterize a complex flexible body. By this
technique, the total system dynamic properties can be optimally
synthesized by the modal coupling process embedded within
DISCOS. The VAPEPS program will be exercised, validated, and
enhanced by incorporating a plot capability and operational data
dictionary. A method for combining STS lift-off low frequency
transient and vibroacoustic induced payload loads will be evaluated
for cost effectiveness.
W84-70164 506-53-57
Lyndon B. Johnson Space Center, Houston, Tex.
MICROPROCESSOR CONTROLLED MECHANISM TECHNOL-
oGY

W. K. Creasy 713-483-2561

(506-64-27)

The objective of this RTOP is to evaluate and define the
performance and design characteristics of microprocessor control-
led space mechanisms. Laboratory tests of breadboard smart
mechanism elements, including a variety of internal and external
sensors, will be used to evaluate smart mechanism control stability,
accuracy, and range. A prototype smart actuator, representative
of station applications, will be fabricated and subjected to
proof-of-concept ground testing.

W84-70165
Marshall Space Flight Center, Huntsville, Ala.
SPACE VEHICLE STRUCTURAL DYNAMIC ANALYSIS AND
SYNTHESIS METHODS
R. S. Ryan 205-453-2481

The objective is to reduce the high costs and schedule delays
due to structural dynamic response phenomena during the
development of future spacecraft. Dynamics considerationscbave
been critical for several recent NASA projects and are expected
to be even more critical for future projects due to fundamental
physical principles. Three tasks, both ongoing and new, are
proposed for the development of improved prediction methods. In
the improved structural and fluid dynamic analysis capability task,
development of analysis methods to improve capability and usability
will continue. The SPAR program is the basis of this work. Load
combinations for design of STS payload components will be
determined. Present methods are over conservative and no
industry-wide standard exists. Very significant payload improve-
ments should be possible. The properties of classical modes,
complex modes, modes with closely spaced frequencies will be
investigated and modes will be identified from tests.

506-53-59

Computer Science and Electronics Re-
search and Technology

W84-70166 506-54-10
National Aeronautics and Space Administration, Washington, D.C.
ADVISORY GROUP ON ELECTRON DEVICES (AGED)
Martin M. Sokoloski 202-755-2494

The objective of this program is to provide effective coordination
of NASA-sponsored research and development efforts on electronic
devices and systems with similar work supported by DOD and
other government agencies. Through full membership on the
Advisory Group on Electron Devices and its constituent working
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groups, NASA program managers receive expert advice on the
feasibility, currency, and soundness of planned R and D procure-
ment activities, long ranging R and D requirements, complementary
work in other government agencies, and forecasts of new technical
developments.
W84-70167 506-54-11
Ames Research Center, Moffett Field, Calif.

PHOTOPHYSICS, OPTICAL INFORMATION PROCESSING AND
NONLINEAR FIBER OPTICS

R. L. McKenzie 415-965-6158

(506-51-11)

The general objectives are: to incorporate modern laser
technology and photophysics in a program to develop nonintrusive
techniques for the characterization of gaseous media in a dynamic
state, and to develop and evaluate optical computer processors
and nonlinear fiber optics for advanced information processors to
enable new space experiments, on board processing, and higher
information and data transfer for space applications using integrated
‘optical techniques. Activities will include the measurement of
turbulent fluctuations in the state variables of cold transonic and
supersonic wind tunnel flows, the spectroscopy of small molecules
important in the photodiagnostics of cold air flows and combustion
processes, the development of a programmable matrix mask for
optical computing, the development of optically nonlinear fiber for
the infrared beyond 4 micrometers, and the summing o